PREFACE 


INASMUCH as Sir W. H. Flower and Mr. Lydeklcer^TmH- 
profess to treat^^e Mammalia exhaustively within the limits 
of nearly 800 pages, in their Introduction to the Skidy'^ of 
Mammcds, it is obvious that the present volume, which appears 
ten years later and is of *rather less size, can contain but a selec- 
tion of the enormous mass of , facts at the disposal of the student 
of this group. Thijs the chief .q^uestion for myself was what to 
select and what to leave aside. It will be observed that I have 
reduced the pages of this book to conformity with those of 
other \^olumes of the series by treating some groups more briefly 
than others. '' It has appeared to me to be desirable to treat fully 
such groups as the Edentata and the Marsupialia, and permissible 
to be more brief in dealing with such huge Orders as those of the 
Eodentia and Chirqpteira. Lengthy disquisitions upon such 
familiar and comparatively uninteresting animals as the Lion and 
Leopard have been^gurtailed, and the space thus saved has been 
devoted to shorter and more numerous accounts of other creatures. 
As there are nearly six hundred genera of living Mammals known 
to science, omission as well aar compression became an absolute 
necessity. I have given, I hope, adequate treatment from the 
standpoint of a necessarily limited treatise to the mn.jority of the 
more important genera of Mammals both living and e:' tinct ; but 
the length of this part of the boolrhad to be increased the dis- 
coveries, which give me at once an advantage an<^ u disadvantage 
as compared with the two authors whose namec* T have quoted, of 
a considerable number of important new types,^i^ • < ist ten years. 
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Such forms as Ifotoryctes, Bomerolagus, Caenolestes, Neomylodonl' 
and Oca^ia could not possibly have been omitted. 

In preparing my accounts of both living and extinct forms 
I have nearly invariably consulted the original authorities, and 
have pften supplemented or verified these accounts by my own 
dissections at the Zoological Society’s Gardens. My rule has not, 
however, been invariable in this matter, inasmuch as there exist 
two recent and trustworthy text-books of Mammahan Palaeontology 
— ^Professor Zittel’s Hcmdhuch der Palaeontologie, and Dr. A. Smith 
Woodward’s manual, Outlines of Vertelrate Palaeontology, in the 
Cambridge Biological Series. Where the name of a genus only 
or its range, or merely one or two facts about it, are mentioned, 
I have not thought it necessary to go further than these two 
works. But a good deal has been done even since the appear- 
ance of these two volumes which it will be found that I have 
not ignored. 

I have to thank my editors for the trouble which tliey have 
taken m the revision of the proofs and for many suggestions. To 
Professor Osborn, of Columbia University, Hew York, I am indebted 
for some kind suggestions. My daughter Iris has assisted me 
in various ways. Finally, I desire to express my indebtedness to 
Mr. Dixon and to Mr. M. P, Parker for the care which they have 
taken in the preparation of the figures which were drawn by 
them especially for this work. 

Frank E. Beddard. 

Londox, Felrmry 28, 1902. 
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CHAPTER I 


INTRODUCTOliy 

The Mammalia form a group of vertebrated animals which 
roughly correspond with what are termed in popular language 
“ quadrupeds/' or with the still more vernacular terms of “ beasts " 
or '' animals.” The name '' Mammal ” is derived from the most 
salient characteristic of the group, Le. the possession of teats ; 
but if the term were used in an absolutely strict etymological sense, 
it could not include the Monotremes, which, though they have 
mammary glands, have not fully-differentiated teats (see p. 16 ). 
There are, however, as will be seen shortly, other characters which 
necessitate the inclusion of these egg-laying quadrupeds within 
the class Mammalia. 

The Mammalia are unquestionably the highest of the Verte- 
brata. This statement, however, though generally acceptable, 
needs some explanation and justification. “Highest” implies 
perfection, or, at any rate, relative perfection. It might be said 
with perfect truth that a serpent is in its way an example of 
perfection of structure : not incommoded with limbs it can slip 
rapidly through the grass, swim like a fish, climb like a monkey, 
and dart upon its prey with rapidity and accuracy. It is an 
example of an extremely specialised reptile, the loss of the limbs 
being the most obvious way in which it is specialised from 
more generalised reptilian types. Specialisation in fact is often 
synonymous with degradation, and, this being the case, implies 
a restricted life. On the other h^d, simplification is not always 
to be read as degeneration. The lower jaw, for instance, of 
mammals has fewer bones in it than that of reptiles, and is more 
concisely articulated to the skull ; this implies greater efficiency 
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LARGE SIZE OF MAMMALIA 




as a biting organ. The term iiighest, liowcvcr, iuclndcs iiicroast'il 
complexity as well as simplificixtion, the two series of mutlilieM- 
tions being interwoven to form a more cfHeioiit organism. It 
cannot be doubted that the increased complexity of the Itrain of 
mammals raises them in the scale, as does also the. complex am! 
dehcately adjusted senes of bonelets which form thi‘ <a’gau for 
the transmission of sound to the internal oax. 'I’lic s(‘.])aratioii of 
the cavity containing the lungs, and tlie iuvestnlmit ol‘ the parti- 
tion so formed with muscular fibres, renders the action of the 
lungs more effective; and there are other insl,anees among the 
Mammalia of greater complexity of the various parts and organs 
of the body when compared with lower forms, whieli lielp fo 
justify the term “ highest ” generally aj)))lied to th(>.se ereat.mvs. 


Complexity and finish of structure are often aeeoni]tani<'(l by 
large size; and the Mammalia are, on the whole, huger Ilian any 
other Vertebrates, and also contain the most colossal spi'cit's. The 
huge Dinosaurs of the Mesozoic epoch, though among the largest 
of animals, are exceeded by the Whales ; and the latter groiiji 
includes the mightiest creature that exists or has evex existiisl, 
the eighty-five-feet-loiig Sibbald’s llor([ual. Confining oiirseiveij 
ligidly to facts, and avoiding all themrising on the jio.ssibIe 
relation between complexity and nicety of build and the capacity 
for increase in bullv, it is plain from the history of more Ihun 
one group of mammals that increase in bulk nccomjianies specialis- 
ation of structure. Thu huge Dinocerata when compared with 
the ancestral PantolamMa teach us this, as do many similar 
examples. Within the mammalian group, as in the case of oilier 
Vertebrates, difference of size has a certain rough eorresjmndeuce 
with difference of habitat. The WHiales not only contain the 
largest of animals, but their average size is great ; m tisi with 
the equally aquatic Sirenia and very aipiatic Tinnipedia. Iloro 
the support offered by the water and the conseipumt thHUvusod 
need for muscular power to noutraliso the effocitR of gravity 
permit of an lyease in bulk. l*urely terrestrial animals eonio 
next and finaUy arboreal, and, still more, « flying ’’ mammals 
are ot sm^ size, since the muiiitenance of the position when 
moving and feeding needs enormous luuseular effort. 

separated from the 

Vertebrates lymg lower in the series than any of the latter are 
from each other in ascending order. A large number of clmr- 
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acters might be used in addition to those which will be made 
use of in the following brief catalogue of essential mammalian 
features, were it not for the low-placed Monotremata on the one 
hand and the highly specialised Whales on the other. Including 
those forms, the Mammalia are to he distinguished from all other 
Vertebrates by the following series of structural features, which 
will be expanded later into a short disquisition upon the general 
structure of the Mammalia. The class Mammalia may, in fact, he 
thus defined: — 

Hair-clad Vertebrates, with cutaneous glands in the female, 
secreting milk for the nourishment of the young, ykull without 
prefrontal, postfrontal, quadrato-jugal, and ^oine other bones, and 
with two occipital condyles formed entirely by the exoccipj tills. 
Lower jaw composed of dentary hone only, articulating only with 
the squamosal. Ear bones a chain of three or four separate honelets 
Cervical vertebrae sharply distinguished from the dorsals, a-nd if 
with free ribs, showing no transition between these and the 
thoracic ribs. Brain with four optic lobes. Lungs and heart 
Separated from abdominal cavity by a muscular diaxohragni. Heart 
with a single left aortic arch. Bed blood-corpuscles non-niicleate. 

The following characters are also very nearly universal, and 
in any case absolutely distinctive • — Oer\dcal vertebrae, seven ; 
vertebrae with epiphyses. Ankle-joint cruro-tarsal,” be- 
tween the leg and the ankle, and not in the middle of the anklc.^ 
Attachment of the pelvis to tlie vertebral column pre-acetabidar 
in position. 

The Mammalia since they are hot-blooded creatures are more 
independent of temperature than reptiles ; they are thus found 
spread over a wider area of the earth’s surface. As however, though 
hot-blooded, they have not the powers of locomotion possesseil by 
birds, they are not quite so widely distributed as are tliosc^. 
animals. The Mammalia range up into the extreme north, l)ut, 
excepting only forms mainly aquatic, such as the Sea Lions, are not 
known to occur on the Antarctic continent. With the exception 
of the flying Bats, indigenous mammals are totally absent from 
New Zealand; and it seems to be doubtful whether those su])- 
posed oceanic islands which have^ a mammalian fauna are really 

^ The degeneration of the hin<l-linib in AVhalca and Sirenia forbids the of 
this character a.s a distinctive one on the principles advocated liy the selection of 
the above list. But it 'would bo absurd to leave out hair. 
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oceanic in origin. The continents and oceans are peopled by 
rather over three thousand 'species of Mammalia, a number whicli 
IS considerably less than that of either bii'ds or reptiles. It 
seems clear that, so far at anj^ rate as concerns the numbers of 
families and genera, the mammalian fauna of to-day is less varied 
than it was during the Mid -tertiary period, the heyday of 
mammalian life. It is rather remarkable to contrast in this way 
the mammals and the birds. The two classes of the animal 
kingdom seem to have come into being at about the same period ; 
but the birds either have reached their culminating point to-day, 
or have not yet reached it. The Mammalia, on the other hand, 
multiplied to an exti^ordinary extent during the Eocene and the 
Miocene periods, and have since dwindled. The break is most 
marked at the close of the Pleistocene, and may be in part due 
to the direct influence of man. At present man exercises so 
enormous an effect, both directly and indirectly, that the future 
history of the Mammalia is probably foreshadowed by the in- 
stances of the White Ehinoceros and the Quagga. On the other 
hand, the economic usefulness of the Mammalia is greater than 
that of any other animals ; and the next most important era 
in their history will be probably that of domesticity and pre- 
servation.'’ 



CHAPTEE II 


STRUCTURE AND PRESENT DISTRIBUTION OF THE MAMMALIA 

External Form. — Jt would be quite impossible for any one to 
confuse any other quadrupedal animal with a mammaL The 
body of a reptile is, as it were, slung between its limbs, like the 
body pf an eighteenth century chariot between its four wheels ; 
in the mammal the body is raised ^ entirely above, and is 
supported by, the four limbs. The axes of these limbs too, as a 
general rule, are parallel with the vertical axis of the body of 
their possessor. There is thus a greater perfection of the 
relations of the limbs to the trunk from the point of view of a 
terrestrial creature, which has to use those limbs for rapid move- 
ment. The same perfection in these relations is to be seen, it 
should be observed, in such running forms among the lower 
Vertebrata as the Birds and the Dinosaurs, where the actual 
angulation of the limbs is as in the purely running Mam- 
malia. These relations are of course absolutely lost in the 
aquatic Cetacea, and not marked in various burrowing creatures. 
The way in which the fore- and hind-limbs are aiigulated is 
considerably different in the two cases. In the latter, which 
are most used and, as it were, push on the anterior part of 
the I'lody, the femur has its lower end directed forwards, the 
tibia and the fibula project backwards at the lower end, while 
the ankle and foot are again inclined in the same direction as 
the femur. With the fore - limbs there is not this regular 
alternation. The humerus is dijjected backwards, the fore-arm 
forwards, and the hand still more forwards. This angulation 
seems to facilitate movement, inasmuch as it is seen in even the 
Amphibia and the lower Reptiles, in which, however, the differ- 
ences between the fore- and hind-limbs are less marked, indicat- 
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INTELLECT 
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ing therefore a less specialised condition of the limbs. It is 
an interesting fact that the angulation of the limbs is to some 
extent obliterated in very bulky' creatures, and almost entirely 
so in the elephants (see p. 217 ), which seem to need strong and 
straight pillars for the due support of their huge bodies. 

The alertness and general intellectual superiority of mammals 
to all animals lying below them in the series (with the exception 
of the birds, which are in their way almost on a level with the 
Mammalia) are seen by their active and continuous movements. 
The lengthy periods of absolute motionlessness, so fiimiliar to 
everybody in such a creature as the Crocodile, are unknown among 
the more typical Mammalia except indeed during sleep. This 
mental condition is clearly shown by the proportionate develop- 
ment of the external parts of aU the organs of the higher senses. 
The Mammalia as a rule have well-developed, often extremely 
large, flaps of skin surrounding the entrance to the organ of 
hearing, often called " eajs,” but better termed “ pinnae.” These 
are provided with special muscles, and can be often moved ahd 
in many directions. The nose is always, or nearly always, very 
conspicuous by its naked character ; by the large surface, often 
moist, which surrounds the nostrils ; and again by the muscles, 
which enable this tract of the integument to be moved at will. 
The eyes, perhaps, are less marked in their predominance over the 
eyes of lower Vertebrates than are the ears and nose ; but they 
are provided as a rule vrith upper and lower eyelids, as well as 
by a nictitating membrane as in lower Vertebrates. The apparent 
predominance of the senses of smell and hearing over that of 
sight appears to be marked in the Mammalia, and may account 
for their diversity of voice as well as of odour, and for the 
general sameness of coloration which distinguishes this group 
from the brilliantly-coloured birds and reptiles. The head, too, 
which bears these organs of special sense, is more obviously 
marked out from the neck and body than is the case with the 
duller creatures occupying the lower branches of the Vertebrate 
stem. 

The Hair. — ^The MammaHarare absolutely distinguished from 
aU other Vertebrates (or, for the matter of that. Invertebrates) 
by the possession of hair. To define a mammal as a Vertebrate 
with hair would be an entirely exclusive definition ; even in the 
smooth Whales a few hairs at least are present, which may be 



reduced to as few as two bristles on the lips. The term hair,” 
however, is apt to be somewhat loosely applied; it has been 
made use of to describe, for example, the slender processes of the 



IG. 1 — A, Section of liuman skin. Co, 

Dermis ; D, sebaceous glands , I‘\ fat GrS- 
in dermis ; G, vessels in dermis ; 
vascular papillae ; JEC, hair ; iV, nerves jp 
in dermis ; iVP, nervous papillae ; Sc, 
horny layer of epidermis ; SD, sweat 
gland, duct of sweat gland ; SM, 

Malpighian layer. B, Longitudinal sec- 
tion through a hair (diagrammatic). Ap, 

Band of muscular fibres inserted into the 
hair-folhcle ; Co, corium (dermis) ; F, 
external longitudinal ; internal cir- 
cular, fibrous layer of follicle ; Ft, fatty 
tissue in the dermis ; GH, hyaline 
membrane between the root-sheath and 
the follicle; HBD, sebaceous gland, 

IIP, liair-papilla with vessels in its in- ^ 
tenor ; M, medullary substance (pith) ^ 
of the hair ; ,0, cuticle of root-sheath , ^ 

R, cortical layer ; Sc, homy layer ol 

epidermis ; Sch, Hair shaft ; SM, Mai- B 

oSeraiTiunef Wiederslieim's Omn.par^tvc 

Anatomy,) 

ehitinotis sTrin of the Crustacea. It will be necessary, therefore, 
to enter into the microscopical structure and development of 
mammalian hair. Hair is found in every mammal The first 
appearance of a hair is a slight thickenmg of the stratum 
Malpighii of the epidermis, the cells taking part in this being 
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seb^ 

J’oll- 

sh.ii' 

sTtJi 



r crn 
rrttLC 


elongated and converging slightly above and below. Dr. Maurer 
has called attention to the remarkable likeness between the 
embryonic hair when at this stage and the simple sense-organs 
of lower Vertebrates. Later there is formed below this a 
denser aggregation of the corium, which ultimately becomes 
^ Q the papilla of the hair. 

apparent 
homologue of the first 
formed part of a 
PP feather, which projects 

# //^|| as a papilla before the 

epidermis has under- 
° C modification. 

~ ^ „ Hence there is from 

^-muc the very first a differ- 
ence between feathers 
and hairs — a difference 
which must be care- 
fully borne m mind, 
. especially when we 

consider the strong 
superficial resem- 
blance between hairs 
and the simple barb- 
PiG. 2. — Four diagrams of stages in the development feathers Still 

of a hair. A, Earliest stage in one of those mammals i. i * 

in which the dermal papilla appears first ; B, C, I), later the knob of Opi- 
three stages in the development of the hair in the dermir bponnips 

human embryo. Ub, Hadr-bnlb ; cm, homy layer oecomes 

of the epidermis; foU, hair - follicle ; gnn, hair- depressed iuto a tubu- 
germ ; h, hair, in B, projecting on the snr- i wlnVL ic 

face ; QnuCf Malpighian layer of epidermis ; ^ Structure, WlllCn IS 

dermal papilla ; seb, developmg sebaceous glands ; lined with cells also 
Hertwig.) derived ^ from the 

stratum Malpighii, but 
is filled with a continuation of the more superficial cells of the 
epidermis. This is the hair-follicle, and from the epidermic cells 
arises the hair ’by direct metamorphosis of those* cells; there is 
no excretion of the hair by the cells, but the cells become the 
hair. From the hair-follicle also grows out a pair of sebaceous 
glands, which serve to keep the fully-formed hair moist. 

Dr. Meijerle^ has lately described in some detail the parti- 

^ ‘^Uber die Haare der Saugetliiere,*’ Morph. Jahrb, xxi. 1894, p 312. 
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cular arrangement of the individual hairs among mammals ; 
they are not by any manner of means scattered without order, 
but show a definite and regular arrangement, which varies with 
the animal. For instance, in an American Monkey (Midas), the 
hairs arise in threes — three hairs of equal size springing front the 
epidermis close together ; in the Paca (Coeloffenys) there are in 
each group three stout hairs alternating with three slender hairs 
In some forms a number of hairs spring from a common point : 
in the Jerboa (Di^us) twelve or thirteen aiise from a single hole , 
in Ursi{s arctos there is the same general plan, but there is one 
stout hair and four or five slender ones. There are numerous 
other complications and modifications, but the facts, although 
interesting, do not appear to throw any light upon the mutual 
affinities of the animals. Allied forms may have a very different 
arrangement, while in forms which have no near relationship the 
plan may be very similar, as is shown by the examples cited from 
Dr. Meijerle's paper. The groups of hairs, moreover, have them- 
selves a definite placing, which the same anatomist has compared 
with the disposition of the bundles of hairs behind and between 
the scales of the Armadillo, and which Las led him to the view 
that the ancestors of mammals were scaly creatures — a view also 
supported by Professor Max Weber,^ and not in itself unreason- 
able when we consider the numerous points of affinity between 
the primitive Mammalia and certain extinct forms of reptiles.^ 
The hairs are greatly modified in form in different mammals 
and in different parts of their bodies. It is very commonly the 
case that a soft under-fur can be distinguished from the longer and 
coarser hairs, which to some extent hide the latter. Thus the 
'' sealskin of commerce is the under-fur of the Otaria 'iirsina of 
the North. The coarser hairs may be further differentiated into 
bristles ; these again into spines, such as those of the Hedgehog 
and of the Porcupine. Again, the flattening and agglutination 
of hairs seems to be responsible for the scales of the Manis 

^ “ Bemerkungen uber den Ursimiiig der Haare,” AiiaL Anz. 1893, p. 413. 

- See for this matter, p. 90. Dr. Bonavia has recently advanced {Studies i)i 
^vohcUon, London, 1895) the somewhat fentastio view that the ingnient-patches 
of Carnivorous and other mammals are a remimsoence of an earlier scaly condition. 
There is no direct evidence that the jii^ittiitive mammals were scaly, nor are the 
Monotremata or Marsupials furnished with any more traces of such a con- 
dition than are other mammals : and they are the most lowly organised of existing 
^laramalia 
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and for the horns of the Rhinoceros, It is a matter of comniou 
knowledge that upon the head of various animals, e.g. tlu^ 
Domestic Cat, long and sensitive hairs are developed, which art*, 
connected with the terminations of nerves, and perform a sensory, 
probably tactile function. These occur on the snout, above thc‘ 
eyes, and in the neighbourhood of the ears. It is an interesting 
fact that a tuft of quite similar hairs occurs on th(i hand of 
many mammals close to the wrist, which, at lea,8t in the 
case of Bccssaricyon, are connected with a strong branch fi'oin tlu^ 
arm-nerve. These tufts also occur in Lemurs, in the Co-t, various 
Eodents and Marsupials, and are probably quite general in 
mammals who ''feel” with their fore-limbs ; — in wliicli, in iaet, 
the fore-limbs are not exclusively running organs. That tlu^ last; 
remaining hairs of the Cetacea are found upon the muzz;l(‘., is 
perhaps significant of the importance of these sensory l)ristl(*s. 
The entire absence of hairs is quite common in this order, 
although traces of them are sometimes found in the (mibryo. 
The Sirenia, too, are comparatively hairless, as are also many 
Ungulates. Whether the presence of blubber in the former (iast^ 
and the existence of a very thick skin in the latter animals a.re 
facts which have had anything to do with the disappearanct* of 
hair or not, is a matter for further inquiry. 

The intimate structure of the hair varies considerably, 
variations concern the form of the hair, which may In) round in 
transverse section, or so oval as to appear quite Hat wlieu the 
hair is examined in its entirety. The substance of the hair in 
made up of a central medulla or pith with a })eripheral (‘ort(‘X ; 
the latter is scaled, and the scales are often imbricated ami 
with prominent edges. The amount of the two constituents also 
differs, and the cortex may be reduced to a series of bandn 
surrounding only^ tracts of the enclosed pith. In tlm hair is 

contamed the pigment to which the colour of mammals is 
chiefly due. Tracts of brightly-coloured skin may exist, a.H in 
^le Apes of certain genera ; but such structures are not gemnnl. 
The pigment of the hair seems to consist of those pigmentarv 
substances known a^melanins. is remarkable to find such an 
uniform cause of coloration, when we consider the great variety 
of feather-pigments found in birds. The variations of ooionr 
ot the hair of mammals are due to the une(iual distrilmtioii oi' 
hese brown pigments. There are very few mammals wliich mu 
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1)6 called brightly coloured. The Bats of the genn 
have been compared to large butterflies, and some of 
Squirrels have strongly-marked contrasts of reddish brown, white, 
and yellow. The same may be said of the spines of certain 
Porcupines. But we find in the hair no bright blues, greens, and 
reds such as are common among birds. 

There are certain general facts about the coloration of 
mammals which require some notice here. Next to the 
usually sombre hues of these animals the general absence 
of secondary sexual coloration is noteworthy. In but a few 
eases among the Lemurs and Bats do we find any marked 
divergences in hues between males and females. Secondary 
sexual characters in mammals are, it is true, often exhibited 
by the great length of certain hair-tracts in the male, such as 
the mane of the Lion, the throat- and leg-tufts of the Bar- 
bary Sheep, and so forth ; but apart from these, the secondary 
sexual characters of mammals are chiefly shown in size, e.tj. the 
Gorilla, or in the presence of tusks, various Boars, or of horns, as 
in the Deer, etc. The coloration of mammals frequently exhibits 
conspicuous patterns of marking. These are in the form of 
longitudinal stripes, of cross-stripes, or of spots ; the latter may 
be “ solid ” spots, or broken up, as in the Leopard and J aguar, 
into groups of smaller spots arranged in a rosette-fashion. Wc 
never find in mammals the complicated “ eyes and other mark- 
ings which occur in so many birds and in other lower Verte- 
brates. It is important to note that in the Mammalia whose 
sense of sight is quite keen there should be a practical absence 
of secondary sexual colours. As to the relationship of the various 
forms of marking that do occur, it seems clear that there has 
been a progression from a striped or spotted condition to uniform 
coloration. For we find that many Deer have spotted young ; 
that the young Tapir of the New World is spotted, while its 
parents are uniform blackish brown ; the strongly-marked spot- 
ting of the young Puma contrasts with the uniform brown of the 
adult ; and the Lion cub, as every one knows, is also spotted, the 
adult lioness showing considerab]p traces of the spots. 

The seasonal change in the colours of certain mammals is a 
subject upon which much has been written. The extreme of this 
is seen in those creatures, such as the Polar Hare and the Arctic 
Fox, which become entirely blanched in the winter, recovering 
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their darker coat in the spring. This is, however, only an 
extreme case of a change which is general. Most animals get 
a thicker fur in winter and exchange it for a lighter one in 
summer. And the hues of the coat change in correspondence. 

Glands of the Skin. — The great variety of integumental 
glands possessed by the Mammalia distinguishes them from any 
group of lower Vertebrates. This variability, however, only con- 
cerns the anatomical structure of the glands in question. Histo- 
logically they are all of them apparently to be referred to one of 
\wo types, the sudoriparous or sweat gland and the sebaceous 
gland. Simple sweat and sebaceous glands are abundant in 
mammals, with but a few exceptions. The structures that we are 
now concerned with are agglomerations of these glands. The 
mammary glands will be treated of in connexion with, the mar- 
supium ; they are either masses of sweat glands, or of sebaceous 
glands whose secretion has been converted into milk. 

Many Carnivora possess glands opening to the exterior, near 
the anus, by a large orifice. These secrete various odoriferous 
substances, of which the well-known '"civet” is an example. 
Other odoriferous glands are the musk glands of the Musk-deer 
and of the Beaver ; the suborbital gland of many Antelopes ; the 
dorsal gland of the Peccary, which has given the name of 
JDicotyles to the genus on account of its resemblance in form to 
a navel. This gland may be seen to secrete a clear watery fluid 
The Elephant has a gland situated on the temple, which is said 
to secrete during certain periods only, and to be a warning to 
leave the animal alone. Very remarkable are the foot glands of 
certain species of BMnoceros ; they are not universally present 
in those animals, and are therefore useful as specific distinctions. 
On the back of the root of the tail in many Dogs are similar 
glands. The Gentle Lemur {Hajpalemair) has a peculiar gland 
upon the arm, about the size of an almond, which in the male 
underlies a patch of spiny outgrowths. In Lemur mrius is a 
hard patch of black skin which may be the remnants of such 
a gland. It is thought that the callosities on the legs of Horses 
and Asses are remnants of glan(|s. 

One of the most complex of these structures which has been 
examined microscopically exists in the Marsupial Myrr^obiue} 
On the skin of the anterior part of the chest, just in front of the 
^ Proc. Zool. Soc, 1887, p. 527. 
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sternum, is a naked patch of skin which is seen to he perforated 
by numerous pores. Besides the ordinary sebaceous and sweat 
glands there are a series of masses of glands, opening by larger 
orifices, which present the appearance of groups of sebaceous 
glands, and are of a ra^mose character ; but the existence of muscu- 
lar fibres in their coats seems to show that they should be referred 
rather to the sudoriparous series. Beneath the integument is a 
large compound tubular gland quite half an inch in diameter. 

In Didelphys dimid%ata there is a precisely similar glandular 
area and large underlying gland, the correspondence being re- 
markable in two Marsupials so distant m geographical position 
and aflSnities. Even among the Biprotodont genera there is 
something of the kind ; for in Dorco^sis luctuoset and D. muelleri 
is a collection of four unusually large sebaceous follicles upon 
the throat, and in the Tree Kangaroo (JOendrolagus hennettii') 
there is the same collection of enlarged hair-follicles, though 
they are apparently somewhat reduced as compared with those of 
Dorco;psis, These are of course a few examples out of many. 

It seems to be possible that the functions of these various 
glands is at least twofold. In the first place, they may serve, 
where predominant in one sex, to attract the sexes together. 
Ill the second place, the glands may be useful to enable a strayed 
animal of a gregarious species to regain the herd. It is perfectly 
conceivable too that in other cases the glands may be a protec- 
tion, as they most undoubtedly are in the Skunk, from attacks 
In connexion with the first, and more especially the second, of 
the possible uses of these glands, it is interesting to note that 
in purely terrestrial creatures, such as the Ehinoceros, the glands 
are situated on the feet, and would therefore taint the grass and 
herbage as the animal passed, and thus leave a track for the 
benefit of its mate. The same may be said of the rudimentary 
glands of Horses if they are really glands. The secretion of the 
‘'crumen'’ of Antelopes is sometimes deposited deliberately by 
Oreotragus upon surrounding objects, a proceeding which would 
attain the same end. One may even perhaps detect mimicry 
in the similar odours of certain animals. Prey may be lured to 
their destruction, or enemies frightened away. The defenceless 
Musk-deer may escape its foes by the suggestion of the musky 
odour of a crocodile. It is at any rate perfectly conceivable 
that the variety of odours among mammals may play a very 
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important part in tlieir life, and it is perhaps worthy ..f not.- 
that birds with highly-variegated plumage are ])rovi(lcd nnly 
with the uropygial gland, while mammals with usually <lull and 
similar coloration have a great variety of skin gliiiuls. Scant, 
is no doubt a sense of higher importance in uuinuuals than in 
liirds. The subject is one which will bear further study. 

Nails and Claws. — ^Except for the Cetacea (when* rudi- 
ments have been found in the foetus), the extremities of t.hc 
finders and of the toes of mammals are covered by, or encasisl in, 
horny epidermic plates, known as nails, claws, and bool's. 

The variety in the shape and development of tluise t'orncons 
sheaths to the digits is highly characteristic of muminnls as 
opposed to lower Vertebrates. If we take extreme eases, such ns 
the nail of the thumb in Man, the hoof of a Horse, aiul the claw i>f 
a Cat, it is easy to distinguish the three kinds of ])hala.ngcu] horny 
coverings. But the differences become extinguished us wt* pass 
from these to related types. The nail of tlie little Ihigiu’ in Man 
approaches the claw-like form; and the hoofs of the Lama arc 
almost claws in the sharpness of their extremitic's. On I lie 
whole it may be said that claws and hoofs embrace t,hc iMtnc 
which they cover, while nails lie only upon its dorsal surface. 
The form of the distal phalanx which bears tlu* nail shows, 
however, two kinds of modification which do not suiijiorl. such a 
classification. When those phalanges are clad witli hoofs nr 
covered by a nail they end in a rounded au.d llattened teriiiinn- 
tion. On the other hand, when they bear a claw tlicy arc them- 
selves sharpened at the extremity and often grooved ahove. 

The Mairsnpium. — It may appear to he uuuoc(‘Ssary at this 
juncture to speak of the marsupial pouch, which is .so usually 
believed to be a characteristic of the group Marsupialia. Kudi- 
ments of this structure have, however, been recently discovered 
in the higher mammals, and, as Dr. Elaatseh^ has riuunrktsl, jill 
researches into the “ history of the mammals culniinat.u in the 
question whether the placental mammals pass through a mar- 
supial stage or not.” We cannot, therefore, look upon the 
inarsupial pouch as a matter affecting only the MarHiipialB, 
though It m true that this orgala is at present functional only in 
them and in. the Monotremata. 


^^J “ijberMarsupialrudimento bei MorpI,. JaJ^rh. xx. IfiM. 
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In tlii‘ Marsui)ijjls tlu* ])ou(*h hIk^Hith youn*^, \vhi<*h an* 
horn in an imperiVct HtiiU*, miuuti*, mul(‘, and blind, 

wit/h a. “larval*’ mouth iittt‘d only to }(raHi> in n jiermanonl 
lashion the tt*aU upon whioh th(*y are candully iixed by the. 
parent. But evtni later the ])oue.h'iH nuule use (d‘usa temporary 
harbour of rt*fu^m: from tln^ poueh of lenialtt Kangaroos at- the 
Zoub^giciil (hinleiiH may jVtuiuently bt* obsemal to ])rotrude the tail 



Flu. a, Miifmt hifstu*, A. surfuMMjf limiMluiK ; B, 

n tiorMftl el Uu* |umu t nuU tiiuiuumry KamulH ; 1 1, Ww twe ful'tH of Imir la tlir 
lutfrnl roMnef Ihr aiuiniiitii'X i«»u*h aoiii ^\hirh Uii* A.wi, INatclj ; 

/■/, H«mni ; //.>//, ^rouj>N nf lutunmnry kIhihK. iKreiu \VitHlt*rhla'iia*M 
ullrr W. Ilnm’kv.) 


and h5ml-lt‘''.s of u y<tmiK Kiutjj^irtM) aa bijf tw u Cat, amt pi'i'ldtitly 
wall alilt* to take far** of itwif. 

In tha Mono! iH'inuta. (in Kelndna) thuru Ih u duop fold of 
tlio akin whic.li lod){t‘H tho unhatuhiHl egg, uud into which tint 
niuunnary glanda open, on<> on either aide. Thia BtHuttuvo in only 
lH*riodk;aIIy dcvclojaal, ami ariHeff from two rmlinientH, one corro- 
Rpouding to each inuinmary urea ; but in the female with egga or 
young there ia hut a aiuglc <l«op depreeiiion, whiuh oci-upicH th« 
Haiue region of the hotly hh the inarHUpial iioueh of the Mar- 
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supials.^ It is tisually held that this structure is not of ]>r(>- 
cisely the same morphological value as the pouch of tin* 
"Marsupial; and the difference is expressed by terming the one 
that of EchidwC) the mammary pouch, and the other the 
inarsupium. At first sight it inay appear to be an uuneeessnry 
refinement to separate two structures which have so many and 
such obvious likenesses. It is not quite certain, however, that the 
difference is not even more profound than later opinions seem 
to indicate. The Monotremata not only have no t(*atK, as lias 
already been pointed out, but the mammary glands themselves 
are of a perfectly different nature to those of the higher mnininals, 
including the Marsupials There is therefore no a priori 
objection to the view that the accessory parts develoiied in con- 
nexion with the mammary glands should also he different, 'flic 
teat of the higher Mammalia gi'ows up round the area upon 
which the ducts of the mammary glands open; it is a fold of 
skin which eventually assumes the cylindrical form of the adulf. 
teat, and which includes the ducts of the milk glands. It has 
been suggested that the two folds of skin which form the 


mammary pouch of Echidna are to be looked upon as the iMpii- 
valent of the commencing teat of the higher mammal.* In f.his 
case it is clear that the marsupial folds of the Marsupial cnnnol. 
correspond accurately with the apparently similar fohls oi’ 
Echidna, because there are teats as well. It is the teats which 
con-espond to the marsupial folds of Echidna. This vi(>w is in 
aprent contradiction to an interesting discovery in a specimtm 
of a Phalanger by Dr. Klaatsch.* This Marsupial, like most 
others, has a well -developed marsupial pouch, in which the 
young are lodged at birth; but round two of the teats is 
another distinct fold on either side, the outer wall of winch 

that these smaUer and included pouches ate the equiimloiita of 
the mammaiy poaches of Ihey contain teats hut tills 

con,pai»,n doe. not do a^y with the vaUdity of • 

snggestion idteadj tefetted to, because the teats^te (S, 

..r 111 .- 

Binl, C€)itralbl. vhTl889, p “^’’«>^dioEntetehungdor’saugoti..r..." 

= Tranal-bySell 1878 « .v, 

Uber die Beziebungen zwiseben TvrflTnTnn,.+ u ^ ^ p- 421. 

Jahrh. xviL 1891, p. 483. Mammartasohe u. Marsupinm,” Marph. 
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secondary. li tliiH lact be fairly to be interpreted in the sense 
whicli Dr. Khia-tseli attacluss to it, we have an interesting case 
of the growth of a nt‘w organ out of and partly rei>laoing an 
old organ. In the Monotrenies there is a poucli which facilitates 
or perfo^ns both nutritive and protective fundaons; in tlu* 
Phalanger tliese two functions av(i carried on in separate 
pouches ; finally, in other ]Ma.rsupials, there is a return to tlio 
undifferentiated sf,at('. ol* affiiirs found in the IMoiiotreinata, but 
with tile hel]> of a lunv 


organ not found in tluuu. 

Though so character- 
istic of Marsupials, the 
marsupial 

always developed in them. 
It is present in all the 
Kangaroos, Wallabie>s, and 
Wombats, iii fact in the 
Dip:^todonts. It is nho 
present in a tuind^er of 
the carnivorous Polyin’o- 
todont Marsux)ials ; but in 
PJiascologale it is only ]m‘- 
sent in rudiment, an<I m 
Mgri^iecohiiiH it is tuitirdy 
obsolete. In the Auu*ri<'an 
Opossums the sta.te of llie 
pouch is variable. 
ally al)sent, sometimes 
merely comi)osc(l of two 
lateral folds of skin Ht‘par- 



Kkj. P — r>iu)4rani <if of uippli^ 

(i» vwtinil SH'.tioa). A, ludifluiviitHtago, gluiul- 
iiljir uiH«i Hut ; B, ulevutioM of ilio gliuniulnr aron 
with t.ho nijjplo ; C, olevatiou of tlio ]HTi])lmry 
of thtt glandiilnr art»a mto Uio falso tout, a, 
Pt'riplu*ry of tho ginudulav nn-a ; glandular 
urt*R ; ///, glainlH. (Krom (h‘giMd>aui\) 


ate at cacli end, rarely c(nnx>lote,” is Mr. Thomas* muumary in liis 
definition of the family Dideljdiyidue.^ AuotluT (uirious feature 
of the pou(di ill the Marsupials is the variability in the position 
of the mouth of the ■j)out‘h: in all the Diprotodonts it looks 
forward, but in many JN)lyprotodonts it looks backward. This, 
however, has some conm^xiuu with tlu* habitual attitude of tlu* 


possessor : in tlu? Kangaroo, Dajiing along on its hind-legs, it is 
requisite that the X)ou<*h should oxien forwards; but in tbe 
dog-like Thylacine, going on all fours, the fact tliat the pouch 


^ Oafahgiti' of ManupUda in MHthh Museum, 1886. 
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uj^ns backwards is less disadvantageous to tlic contaiju’d 
young. 

The male Thylaeine has a pouch which is quite or wry 
nearly as well formed as in the female. There arc also rudi- 
ments of a pouch in the male foetuses of many MarsupialK, 
esiiecially of those belonging to the Polyprotodont section of the 
order, though these rudiments are by no means confined t.o that 
subdivision. Up to so late a period as the age of four luontha 
(length 19‘8 cm.) the male Dtisyu/rus ursinus has a ]>oueli. 

■VVe have now to consider the interesting serii's oi’ facta 
relative to the permanence — in a rudimentary condition it, ia 
true — of the mammary pouch in the higher Mammalia, facta 
which seem to be an additional proof that they have Ik-cii 
derived from an ancestor in which the pouch was an organ «»f 
functional importance. The first definite proof of the (Xieui-iviwai 
of a pouch in any mammal not a Marsupial or a Monotrcine was 
made by Malkmus, who found this structure in a Hlicep. It 
seems, however, that the structures found in the higher mammals 
are not always comparable to the marsupiuin of the. Marsupials 
but sometimes to the mammary pouch of the Monotreme. 'I'Jiut 

“Ot involved in the. ancestry 
of the Eutheria, is an opinion which is at present widely ]u*ld At 

reasonable to suppose that tlui original »tmk 

Sr a^rZu Ih Metathcria, wlmncc the 

wudi of rS 7n f arisen, preserved both the mammary 

^velo^ stage, as doc 

ments of folds pro^uM^d found very consiilerahle rmli- 

were in the adult Gerviewpra ^ Muscular fibre; thm-c 

each side, and a raZZ of fTf <*»« 

this multiplication of the pouebp<3 1.°^ either side ; possibly 
young. That there Ys morftlt 0-' ^ 

with the mammary pouch father th^^^^ oo«il»iriH<m 

probable. The Un^Je tit it mnsM ^ ““‘rsupinm 

- a secondary ’ «>• 

Parison from this point of view. A poucli con ' 

A pouch contamuig a primmy 
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teat would of course be absolutely incomparable with a mammary 
pouch, because in that case the '^all of the teat itself would be 
the pouch. 

Mammals belonging to quite different Orders show traces 
more or less marked of a marsupium. In young Dogs the teats 
are borne upon an area where the skin is thinner, the covering 
of hair less dense than elsewhere — all points of resemblance to 
the* inside of the pouch of a Marsupial; in addition to this 
there are traces of the sphincter marsupii muscle. In other 
Carnivora there are similar vestiges. In Lemur catta a more 
complete rudiment of a marsupial pouch is to be met with. In 
this Lemur the teats are both inguinal and pectoral ; the skin 
in these regions is thin and but slightly hairy, and extends 
forwards as two bands of the same thinness and smoothness on 
each side of the densely hairy skin covering the sternum. This 
area is sharply separated from the rest of the integument by a 
fold which runs parallel to the longitudinal axis of the body, 
and can be comparable with nothing save the rudiment of the 
marsupial fold. 

One is tempted to wonder how far the habit which certain 
Lemurs have of carrying their young across the abdomen with 
the tail wrapped round the body of the mother is a reminiscence 
of a marsupial pouch. 

Skeleton. 

The skeleton of the Mammalia consists almost solely of the 
eiidoskeletoii. It is only among the Edentata that an exo- 
sk^leton of bony plates in the skin is met with. As in other 
Vertebrates, the skeleton is divisible into an axial portion, 
the skull and vertebral column, and an appendicular skeleton, 
that of the limbs. The bones of mammals are well ossified, 
and in the adult there are blit few and small tracts of cartilage 
left 

Vertebral Column. — ^The vertebral column of the mammals, 
like that of the higher Yertebrata, consists of a number of 
separate and fully-ossified vertebrae. 

The constitution of a vertebra upon which all the usual 
processes are marked is as follows : — There is first of all the 
body or centrum of the vertebra, a massive piece of bone shaped 
like a disc or a cylinder. The centra of contiguous vertebrae 
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are separat^J b:^a certain amount of fibrous tissue forming’ 
the intervertebral disc, and the apposed surfaces of jj^lie centra 
are as a rule n^rly flat. In this last feature, and in the 
important fact that^.the centra are ossified from three distinct 
centres, the anterior ^nd posterior pieces (*' epiphyses ”) remaining 
distinct for a time, e^en for a long time (as in the Whales), 
the centi’a in the mammals differ from those of reptiles and 
birds. The epipliyshs are not found throughout the vertebral 
column of the lowly-organised Monotremata, and they do not 
appear to exist in the Sirenia. 

* 4 , 



Fiu. 5. — Anterior surface of 
Human thoracic vertebra 
(fourth) x^. asif Antenor 
zygapophysis ; c, body or 
centrum j I, lamina, and 
pedicle, oi the neural 
arcli , oic, neural canal ; t, 
transverse process. (From 
Flower’s Osteology of the 
Mcmmiilia.) 


Fig. 6 — Side view of first 
lumbar veitebra of Dog 
{Gams familiaris), xj. 
«, Anapophysis ; as, an- 
terior zygapophysis , 
metapophysis ; pos- 
terior zygapophysis ; 
spinous process ; 25, trans- 
verse process (From 
Flower’s Osteology ) 


From each side of the centrum on the dorsal side arises a 
process of bone which meets its fellow in the middle line above, 
and is from there often prolonged into a spine. A canal is thus 
formed which lodges the spinal cord. This arch of bone is 
known as the neural arch, and the dorsal process of the same as 
the spinous process. The sides the neural arch bear oval 
facets, by which successive vertebrae articulate with one another : 
those situated anteriorly are the anterior zygapophyses, while 
those on the posterior aspect* of the arch are^ the posterior 
zygapophyses; these articular facets do not exist in the tail- 
region of many mammals, e.g. Whales. 

In addition to the dorsal median spinous process of the 
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vertebra there may be a ventral median >proces^^i^ing of course 
from the q^trum, termed the hyp^Ophysis. 

From tlie sides of the neural arch, or fj^m the centrum 
itself, there is commonly a longer or shofli^r process on each 
side, known as the transverse process. *^This is sometimes 
formed of two distinct processes, one abo^e the other ; in 
such cases the upper part is called a diapgphysis, the lower 
a j)arapophysis. 

The neural arch may also bear other lateral processes, of 
which one directed forwards is the metapophysis, the other 
directed backwards the ana^physis. 

The series of bones which constitute the vertebral column 
can be divided into regions. It is possible to recognise cervical, 
dorsal, lumbar, sacral, and caudal vertebrae. In the case of 
animals with only rudimentary hind-limbs, such as the Whales, 
there is no recognisable sacral region. The neck or cervical 
vertebrae are nearly always seven in number. The well-known 
exceptions are the Manatee, where there are six, and certain 
Sloths, where there are six, eight, or nine. These rare exceptions 
only accentuate the very remarkable constancy in number, which 
is very distinctive of the mammals as compared with lower 
Vertebrata. ^ There are of course abnormalities, the last cervical, 
and sometimes the last two, assuming the characters of the 
ensuing dorsals, by developing a more or less complete rib. 
There are also recorded examples of Bradyj^vs, in which the 
number of cervicals is increased to ten. ’ The characteristics, 
then, of the cervical vertebrae are, in the first place, that they 
do not normally bear free ribs, and that there is a break as a rule 
between the last cervical and the first dorsal on this account. In 
birds, for example, the cervicals, differmg in number in different 
families and genera, gradually approach the dorsals by the 
gradually lengthening ribs. The transverse processes of the 
vertebrae are commonly perforated l)y a canal for the vertebral 
artery, and are bifid at their extremities. In some Ungulates 
these vertebrae, moreover, approximate to the vertebrae of lower 
Vertebrata in the fact that there are ball and socket joints 
l)etween the centra, instead of *only the fibrous discs of the 
remaining vertebrae. 

The first two vertebrae of the series are always very 
different from those which follow The first is termed the 
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atlas, and articulates w^th the skull. The most r(^ma.rkal>Io 
fact about tins bone (shared, however, by 1 o\V(T A>rt(‘l)rHk‘s) 
is that its centrum is detached from it and attach(Ml t.o Mh* 
next vertebra, in connexion with which it will be, r(‘ferr 
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Pig r. — Human atlas (young), sliowiug de- 
velopment X Articular surface for 
occiput; groove for first spinal nerve * 
and vertebral artery ; i inferior arch , 
transverse process. (From Flower’s 
OUeologij,) 



Fio. 8 . — Inferior .surface oi ullurt (d' 
Dog X J. an, Pm’arnon for lirsf 
spinal uervo ; v, vrrtidu'nrtrrial 
caimL (Pi 0111 Flower’s 



to immediatelj'. The whole bone thus gets u ring-like tonu, 
and the salient processes of other vertebrae are hut lit(.le de- 

veloped, with the oxeepl.ien of 
the 'trausvei'se pi'cs'esses, which 
arc wide and wing-likt*. In 
many Marsupials, _ such as the 
Wombat and Kangaroo, the arc'h 
•Prr Q i*, . below, tliei-« 

Pariterand Hasweu^°2oi,/oi73,y*'’”* being no centre of OHBitiC'atioi)|, 

others, such as T/iv/mhiita 
there is a distinct nodule of hone in this situation not eon ’ 
crescent with the rest of the arch. 

The second vertebra, which is known as the axis or i.n! 
wSTte“tato"°S‘““^ stmetme. the aeferiot ■■ olontehl l.m,™," 

rf r? “"S to tJity the 

that process that it h It is a cunous fact about 

two divisions of Ungulates"^ ^ become spoon-shaped in 

P peg form, whi^t 18 the prevailing form. The cervical 

in Monotron. 6 K a..,l 
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vertidn'iic iirc (ici-usionully wliolly (Ilijfht WhaioH^ or piirtklly 
(nitiny "VVliaU'K, .Icrboa, cortaiu Edontiiten) weldod iuto a com- 



Ki(!. 10. — Hitit* vn‘\v of juiH of Dof?. 
X JJ. Odiijitoid pnu'CHH j 

oils ])roiH*HS ; /, trauHvt'rftt* pro- 
<'4*H.s ; vt'rtidjrartfi’iiil i-nuftl. 
(From FIouci-’h Oftfevht/f/.) 


Fio. 11, A.utt‘rif>r Hurfuco of axis 
of kr«l T)tH‘r, x i{, Oy Odon- 
toid pmc(*Hs ; pz, poHterior 
y.ypipophysis ; aUy forninni for 
siH’ond spinal nerve. (From 
FloweFs Ostf'olotjjp ) 


l)inidl luaHs. hidifalaoiiH t)t‘ thin have even IxHm ri'cordtul in the 
human 

The (lorsiil varta.hmt*. vary greatly in mmiher : nine {llyiwr-^ 
oodou) s(*(‘uiH t(» 1)0 tlu‘. l()wa.Ht numlua* axiHting normally ; while 
Mu‘r<' may ho as many aa ninotoon, as in Umfe.trHy or tvvmity-two^ 
us in Ht/nur, Thi'Si* vm'td^brao an^ to he (hifimMl by la«t that 
they (*arry ribs, and tlu*. first one or two lumbars ari^ often 
“oonv<‘rtt‘d into’* dorsals by the apponmuce of a smun sujht- 
nuinerary rib, Tbo spinous pro(‘t»sH(^s of thost^ vortt‘bra(* ar<‘ 
^Ibommonly long, ami somotimes very long. It is only among the 
rjlyptodons tlmt any of t.htw v(‘rt<*bru(i are fus(*<l togetlaT into a 
mass. 

Th(^ lumbar vortobrne, whit‘h follow Uu* (lorsal, vary greatly 
in muubor, 'Plioro are a« few as two in tlit‘ whab*. jSrohalaenUy 
as many as sovfmbum in Ttnjiops ; this group, tla* Ctitacea, 
(amtains tht» o.xtromos. Nino linnbars urt^ found in tla* l^tunurs 
hidrk and Xar/s, As a ruhi the munbor of lumbars is to some 
(^xkmt <l(*j>tindout upon that of tlu^ domila It often Impptms that 
trim numbtT of thora<*o-lumbar yortobrao is constant for a given 
group. Thus the Artiudiuttylosliavo ninetoon t)f tla^so vi‘rtolmu% 
ami the PorissodntdyliJH ns a rule twfmty-thim A groutor 
number of dorsals impli<*s a smallto* numbor of lumbars, uml of 
oours^' Tier vrrna, 'rim (»,xist*on<'o of a saoral region ftinued of a 
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number of vertebrae fused together and su;^orted by the pehic 
girdle is characteristic of the mamnjals, but is not found in the 
Cetacea and the Sirenia, where functional hind-limbs are wanting. 
Strictly speaking, the sacrum is limited to the two or throe 
vertebrae whose expanded transverse processes meet ^the ilia. 
But to these are or may be addecl a Variable number of vertelmie 
withdrawn from both the lumbar and the caudal series, which 



Fig. 12,— Le^ Qumcuhcs, Innomin- 
ate bones and sacnim, ventral aspect. 
acet, Acetabulum ; tl, ilinm ; ^scht 
ischium ; odt, obturator foramen , 
piib, pubis ; sacr, sacrum ; sy, sym- 
physis. (From Parker and HaswelFs 
Zoology.') 



Fig. 13. — Anterior surface of 
caudal vertebra of Porpoi.su 
coma communis), xj. //, Chevron 
bone ; metapopliysis j ,s‘, spi li- 
ons process ; t, transverse process. 
(Prom Flower^s Osteology.) 


unite with each other to form the massive piece of hone which 
constitutes the sacrum of the adult. 

The caudal vertebrae complete the series. They begin in as 
fully developed a condition as the lumbars, with well-marked 
transverse processes, etc. ; but they end as no more than 
centra, from which sometimes tiny outgrowths represent in 
a rudimentary way the neural arches, etc. Very often the 
caudal vertebrae are furnished with ventral, generally V-shaped, 
^.ppendages, the chevron bones or intercentra.^ These are 


' Intercentra are but rarely met mth anterior to the caudal series. Mr. Parsons 
s, however, recorded tbeir occurrence m the lumbar vertebrae ofAtJienira 
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])art.iculia'ly (•oiispicunlV in thn -Vriialns nud iu tin* E(li*nUit(>.s. In 
Iho. Jdriiun- ^a-onj) llin ow.ummw ol' tlic iimt intwvinitrnm .seives 
to murk Uui supurutmu of the omulul from tlio Inniliav acrius 
Tho imnihnr of uuiululs varies from thna* iu ilun— and thos,. 
quito ruduuontury— 1,0 nearly lifly in marrwm. and MivTo- 

(/itff. hiniiifiniihitit. f ^ 

The Skull 'I’ho skull iu the Mammalia diJfers Irorn tlial. 
ot till', lower \ urtehrata, iu a number of important features wliioh 
will ]m <mmm‘ra,ied in the ibllowiiiK brief sketch of its st, rue, dire. 

I 



■ '’t a IDs- C'.wr, Oi'i’ipitul condyRm 7.; iVontal • 

/I’lv/li loraiiuMi ; Jf/, jugal ; Jm, iinMiiiixillii ; liwlirviiml • A/' 

niiiullii,; jIA/v,/, cumml umlitury nipnfiw ; AI,/. luuuiUliIu: A"; 'mwal • /■’ 

inhUmln'. '1 I’l-owHs Ilf siinaiuomil ; /V, i.tfrygoi.l • .S/,/,', iile 


In the lirst plaee, the. skull is a more tionsolidated wliole tluui in 
reptiles; th(‘ number of elements entering into its formation is 
less, and they are on the whole nmre firmly widded together 
than in Vertebrates standing below tlie Mammalia in the series. 
Ihus m the eranial region th(‘ post- and pre-fronti,ils, the ]iost- 
orbilals and the. supru-orliitals have disapjieaivd, though now and 
again we. are^ reminded of their (Ksiiirreneo in tin- ancestors of 
the Mammalia by a separate ossification eorreH])ondiiig to some 
ol the hones. Nowhon* is this eonsolidation seen witli greater 
eleiiviiesH than^ in the lowin’ ja,w. 'I'hat bone, or rather (aieh 
hall ol it, i.s in mammals formed of one hone, the, dentary flo 
whieh oeeasionally. as it iijipeiirs, a sepuinte, mento-Meekeliau 
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ossification may be added). The angular, splenial, and all the 
other elements of the reptilian jaw have vanished, though the 
numerous points frotli which the mammalian dentary ossifies 
is a reminiscence of a former state of affairs; and here again 
an occasional continuance of the separation is preserved, as the 
case observed by Professor Albrecht of a separate supra-angular 
bone in a Eorc_[ual attests. Among other reptilian bones that are 
not to be found in the mammalian skull are the basipterygoids, 
quadrate -jugal, and supratemporal. A few of these bones, 
howevei', though no longer traceable in the adult skull save in 
cases of what we term abnormalities, do find their representatives 
in the foetal skulL Professor Parker, for example, has described 
a supra-orbital in the embryo Hedgehog ; a supratemporal also 
appears to be occasionally independent. 

In the mode of the articulation of the lower jaw to the skull 
the Mammalia apparently, perhaps really, differ from other 
Vertebrates. In the Amphibia and Keptilia, with which groups 
alone any comparisons are profitable, the lower jaw articulates 
by means of a quadrate bone, which may be movably or firmly 
attached to the skull. In the mammals the articulation of the 
lower jaw is with the squamosal. The nature of this articulation 
is one of the most debated points ' in comparative anatomy. 
Seeing that Professor Kingsley ^ in the most recent contrib\ition 
to the subject quotes no less than fifty-two different views, many 
of which are more or less convergent, it will be obvious that in a 
work like the present the matter cannot be treated exhaustively, 
As, however. Professor Kingsley justly says that no single bone 
occupies a more important position in the discussion of the 
origin of the Mammalia than does the quadrate,” and with equal 
justice adds that “upon the answer given as to its, fate in thit 
group depends, in large measure, the broader problem of th( 
phylogeny of the Mammalia,” it becomes, or indeed has long been 
a matter which cannot be ignored in any work dealing with tin 
mammals. A simple view, due to the late Dr. Baur and t< 
Professor DoUo, commends itself at first sight as meeting th( 
ease. The last-named author holds, or held, that in all th( 
higher Vertebrates it is at least on a, jprioTi grounds likely 
that two such characteristically vertebrate features as th( 
lower jaw apd the chain of bones bringing the outer work 
^ Tufts College Studies^ No. 6, 1900. 
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into c*onumiui('nt.i<m with tho intornal or^an of hearing woxild 
1)(‘ iiomolugous throngliniit the Hories, He believed, thertd'ore, 
that the entirt'. (‘Iiaiu of oHsieula, aiiditus in tlie mammal in 
equal to the eobmiella of the reptile, siiiee their relations 
aiv the »sam<* to the tyin])anum on the one lia-ncl and to 



ei(j, ir», -Ufiul of n ITunuiii <*nilu\>o nf tho fourth mouth. DiMsorkul to hIiow tho 
auditory o^mch's, tymimuh* rinK> ami Mta-kid’a curtila^.as with tlm hyoid mi<l Ihyrnid 
ueearatu.s. All 11 u*ho jMirtN nro doliiiontinl on 11 lavK<‘r tlmii ih<‘ rrst of tlio 
skull. 'rympanic ritiK ; h,hfi, hrtaihyul (drinont ; ////, so-oallod hyoid hoiio ; 
incus ; uuf^ hmiy mandilila ; vU^ nmlhms ; .v/, Htapcs : tfu tympanum ; //*, trnclma ; 
1. («//), tlrst skflctal (mnndlhuhir) uirh (McckcfH cartduKi*') ; Ti. soroml sktdctiil 
(hyoull an*h ; III. Ildrd (lirst hriinchial) arch; IV, V. fourth and tilth andioH 
(thyroid curtiluK<a. I Krfuii Wicjlcrshclm’s HtnfHmr 0 / Mitn,) 

the foninum ovale on the other ; untl that the. ItAver jaw 
artieula, U jh in the same way in both. It IbllowH, tlud'ofortt, that 
thti glenoid iwirt of the squa.m<mal nuint lu‘. tlu». <ina<lraUt which 
huH lH*eome ankylosetl with it after the fuHhiou of eonetmtvation 
in the. mammalian Kkull that ha.s Tdreutly been referred to. T1 h\ 
fact that otraHionany Uu* gleimid juirt of the HtiuumoHal ia a 
He])arHte lK>iud a]>}H*ared tt> eoniirm thin way of looking at tho 

* <‘f, tin* Armadillo p. ISO. 
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matter. But the hall-^iark of truth is not always simplicity ; 
indeed the converse appears to be frequently tlie ease And 
on the whole this view does not commend itself to zoologists 
at present. For it must be borne in mind tliat the. lower jaw of 
the mammal is not tlie precise equivalent of that of the reptiles. 
Apart from the membrane bones, which may be collectively the 
equivalents of the dentary of the mammal, there is the cartilaginous 
articular bone to be considered, which forms the connexion 
between the rest of the jaw and the quadrate in reptiles. Even 
in the Anomodontia, whose relations to the Mammalia ar(‘ con- 
sidered elsewhere, there is this bone. But in these reptiles the 
articular bone articulates not only with the quadrate, but also to 
a large extent with the squamosal, the quadrate shrinking in 
size and developing proce'sses which give to it very niucli the 
look of either the incus or the malleus of the mammalian ear. 
In fact it seems on the whole to fit in with the views of the 
majority, as well as with a fair interpretation of the facts of 
embryology, to consider that the chain of ear bones in the 
mammal is not the equivalent of the columella of the reptile, 
but that the stapes of the mammal is the columella, and that 
the articulare is represented by the malleus and the cpiadratt* 
by the incus. It is very interesting to note this entire change 
of function in the bones in question. Bones which in the rtqitilo 
serve as a means of attachment of the lower jaw to the skull are 
used in the mammal to convey the waves of sound from tlio 
tympanum of the ear to the internal organ of hearing. 

Another important and diagnostic feature in the mammalian 
skull is that the first vertebra of the vertebrg-1 qolumn always 
articulates with two separate occipital condyles, wliich are bornt' 
by the exoccipital bones and formed mainly though not entirely 
by them. Certain Anomodontia form the nearest approach to 
the mammals in this particular. The tw»o condyles of Ampliibia 
are purely exoccipital in origin. 

In the Mammalia, unlike what is found in Idwer Vertelirates 
(but here again the Anomodontia form at least a partial exception), 
the jugal arch does not connect the face with the quadrate, for, 
as already said, that bone does not exist, in the Sauropsidaii 
form, in mammals. This arch passes from the squaix^osal to tlie 
maxillary, and has but one separate bon^je in addition to tUosc 
two, VIZ. the jugal or maUr. 




Ill conuexioii with the elaboration of the chain of auditory 


ossicles it is very usual for 
mammals to possess a thin 
inflated hone, sometimes 
partly or entirely formed 
out of the tympanic bone, 
and known as the tympanic 
bulla. Whether this struc- 
ture is thin and inflated 
or thick and depressed in 
form it is characteristic of 
the mammals, and does not 
occur below them in the 
aeries. But it is not pre- 
sent in all mammals. It 
is absent, for example, in 
the Monotremes When 
it is present it is some- 
times formed from othei 
bones, as, for instance, from 
the ahsphenoids. The tym- 
panic ring has been held to 
be the equivalent of the 
quadrate. It is more prob- 
ably the quadrate- jugal ^ 
Ribs. — All mammals 
are furnished with ribs, of 
which the number of pairs 
differs considerably from 
group to group, or it may 
be even from species to 
species. The ril)s are 
attached as a rule by two 
heads, of which one, the 
capitulum, arises as a rule 
between two centra of 
successive vertebrae. The 
other, the tuberculuin, 



Fin. lb. — Uniler surface ol the craimiiu o) ji Do^. 
X Anterior palatine Ibrfinieu ; us^ pos- 

terior opening ot alispheiioid canal ; 
alispjienoid ; MO, basioccipital ; 7^^', basi- 
spheiioid ; coiulvlar loriuneii , earn, ex- 
ternal auditory meatus ; exoccipital ; 

foramen lacerum meilinin ; foraniun 

lacerum posterius ; ./?a, loranien inagnuiu ; 

foramen ovale , /r, foramen rotundum ; 
i<V, Iroiital ; glenoid fossa ; r/jj, pcst- 
glenoid process ; J/rr, malar ; maxilla ; 
oc, occipital condyle ; op, optic foramen ; 

mastoid portion oi periotic ; post- 
glenoid tossa ; /V, i)alatino ; /Wp', ptv- 

maxilla , pp, paroccipital jiroccss ; pos- 
terior jialatme foramen ; /^S', presphenoKl ; 
/% ptei ygoid ; .v/, sphenoidal fissure or fora- 
men lacerum anteruis ; 5w?, stylomastoid fora- 
men ; SO, Bupraoceipitui ; S/, zygoniatic 

process of Bqnmnoaal ; T/p tympanic bulla; 
ro, voiiitii’. (From Flower’s ) 


springs from the transverse prpeess, Only in the Monotremes 


^ Gegenbaur, Plural. Anat TFirhelih, Leipzig, 1898, p. 404. 
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axe there ribs with but one, the capitular, head. In the 
posterior part of the series the two heads often gradually 
coalesce, so that there comes to be but one, the capitular, 
head. The Whales also, at least the Whalebone Whales, aie 
exceptional in possessing but one head to the ribs, which 
is the capitular. The first rib joins the sternum below, and 
a variable number after this have the same attachment. There 
are always a number of ribs, sometimes called floating rilis, 
which have no sternal attachment. In the Whalebone Whales 


A 




Fig. 17 — A, First thoracic skeletal segment for comparison with B, fifth cervical vertebra 
(Man), b.v, Body of vertebra ; c, first thoracic nb ; cervical nb (which haw be- 
come united with the transverse process, tr), the two enclosing the costo-transverse 
foramen {/.c.t) ; st, sternum ; jsy, articular process of the arch (zy^gapophysis). 
(From Wiedersheim’s Stnictwre qf Man,) 

it is the first rib alone which is so attached. As a rule, 
to which the Whales mentioned are again an exception, the 
rib is divided into at least two regions — the vertebral portion 
which is always ossified, and the sternal moiety which is usually 
cartilaginous. This ig, however, often very short in the first rib. 
They are, however, ossified in the Annadillos and in some other 
animals. Between the vertebral and sternal portions an inter- 
mediate tract is separated ofiT and ossified in the Monotremata. 
The ribs of existing mammals belong only to the dorsal region 
of the vertebral column, but there are traces of lumbar ribs and 
also of cervical ribs. In the Mo^(^mata, indeed, these latter 
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are persistentlj free for a very long period, and in some cases 
never become ankylosed with their vertebrae. But it should be 
noted that in this group there is no approximation to the state 
of affairs which exists in many lower Vertebrates, where there is 
a gradual transition between the ribs of the cervical and those of 
the dorsal region of the vertebral column ; for that of the seventh 
ribs in Monotremes is smaller than those which precede it. 

The Sternum. — All the Mammalia so far as is known possess 
a sternum. This is the bone, 
or series of bones (sternebrae), 
which lies upon the ventral 
surface of the chest, and to 
which the ribs are attached 
below. The development of 
the sternum has been shown 
to take place from the fusion of 
the ribs below into two lateral 
bands, one on each side; the 
approximation of these bands 
forms the single and unpaired 
sternum of most mammals. 

Very considerable traces, how- 
ever, of the paired state of the 
sternal bones often exist; thus 
in the Sperm Wliale the first 
piece of the sternum is divided 

into two by a longitudinal IS.—Stenuun ami sternal ribfl of tho 

• Common Mole [Tdpa evropam), 'svitU 

division, and the second piece the clavicles (rl) and Jiumeri (//) ; i/, 
is longitudinally grooved. The «»tinu>>ruim stemi. Nat. size. (From 

development of the sternum 

out of the fused ends of ribs is shown in a mort‘ com- 
plete condition in some specis of Maim than in many otluu' 
mammals. Thus in M. tricnspis the last ribs of tliOHc which are 
attached to the sternum are completely fused together into a 
single piece on each side.^ As a general rule tlie last ril)H 
which come into relation with the sternum <U> so only in an 
imperfect way, being simply finhly attached at tlieir sides to, 
but not fused with, the last ribs which are definitely articulated 
with the sternum. Contrary to what is found in lower Verte- 
^ Biller’s Zool. M'tsccllen, i. 1894.. 
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brates, the sternum of the Mammalia consists of a series of pieces, 
as many as eight or nine or even sixteen in Gholoepus, of which 
the first is called the manubrium sterni, and the last the ensiform 
cartilage, xiphisternum, or xiphoid process. The latter often 
remains largely cartilaginous throughout life; in fact this is 
generally but not universally the case with that part of the 
breastbone. The most extraordinary modification of the xiphoid 
process is seen in the African species of the genus Manis, where 
it diverges into two long cartilages, which run 
back to the pelvis and then, curving round, run 
forwards and fuse together in the middle line 
anteriorly. These processes serve for the attach- 
ment of certain tongue-muscles. They were looked 
upon by Professor Parker as the equivalents of 
the abdominal ribs of reptiles elsewhere non- 
existent among mammals. This view is not, 
however, usually held, JEhe manubrium sterni 
is often keeled in the middle linel below; this 
is so with the Bats, which thus approach the 
birds, and probably for the same reason, i,6. the 
need of an enlarged origin for the pectoral muscle, 
which is concerned in the^ movements of liight. 
In many forms this part of the sternum is much 
broader than the pieces which ‘follow ; this is so 
scrofa). xi/mt with the Viscacha. the Pig the precise reverse 
Mesosternum; jg manubritSh .b^te »uarrower than the 

pSi presternum ; i ^ v 

.1.9, xiphisternum. rest of the Sternal bonem^. . It wiU be noticed, 
however, that in this and similar cases there are 
no clavicles. Bibs are .attached between the 
successive pieces of the sternum- i.Wb^xi the sternum is 
reduced, as it is in the Cetacea and in the ^irenia, it is the 
intermediate part of the series of boiotes which becomes abbrevi- 
ated or vanishes. The Sperm Whale has 6nly a manubrium 
sterni and a following piece belonging to the mesosternum. 
It is fair to say that the xiphoid process and the rest of 
the sternum have disappeared, since ^£mohg“ ?the^ Toothed Whales 
a progressive shortening of Ihe ster?i^i^ oto he seen. In 
the Whalebone Whales the sternum farther reduced ; 

the manubrium is alone left, tsf> ii are attached but 
a single pair of ribs. In ho’tv’over, a rudimentary 
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piece, apparently comparable to a xiphoid process, has been 
detected. 



Fig 20. — Sternum of Riulolplu’8 Whale (Bui- 
acmjJtem lormhs), showing its relation to 
the inferior extremities of the first pair ot 
ribs. X (From Flower s Osteology ) 



Fig. 21. — Sternum of a young 
Dugong (Halicore indicxis), 
X J. From a specimen in 
the Leyden Museum, ps^ 
Prestenmm , vcs^ xiphistei - 
num. (From Flower’s Oste- 
ology). 


From the instances which have been described, as well as 
from the mode of development of the sternum and from the 
number of free ribs, i.e ribs which are not attached to it, it 
would seem that the sternum has undergone a considerable reduc- 
tion in its size. This reduction may be possibly accounted for 
by the need for respiratory activity, which is clearly increased by 
a less-marked fixity of the walls of the thoracic cavity. In the 
case of the Whales one can hardly help coming to that conclusion. 
The arrangement in the Monotremata does not, however, point in 
the same direction ; for these animals are precisely like the 
higher Mammalia in the reduction of the sternum and of the 
number of ribs which reach it. 

The Episternum. — The Mammalia are as a rule to be dis- 
tinguished from lower Vertebrates by the absence of an episternum, 
or interclavicle as it is also called. In the Monotremata, however, 
there is a large T-shaped bone which does not overlie the ster- 
num as in reptiles, but is anterior to it. The relations of this 
bone to the clavicles seem to leave no doubt that it is the 
equivalent of the Lacertilian interclavicle or episternum. The 
Monotremata are not, however, the only mammals in which this 
structure is to be seen. The Mole in the embryonic condition is 

VOL. X p 
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provided with pieces of bone which overlie the manubrium sterni 

es'\ , 



Fig. 22. — Shoulder giriUe of Ornithorhynchus. c\ c\ tr*, First, second, third ribs , r/, 
clavicle ; e.c^ epicoracoid , es'andes" interclavicle (episterniini) ; m.t% metacoracoid ; 
m s, mauubnum stenii ; sc, scapula ; st, sternebra (From Wiedersheiiii’s StmctiU'O 
of Man.) 


and are attached to the clavicles, and are no doubt to lie regarded 

as the same structure. Probalily in many 
mammals the manubrium will be found 
to be partly made up of corresponding 
rudiments. In any case, vestiges of an 
episternum in the shape of two minute 
ossicles have been discovered in Man, 
lying in front of the manubrium. They 
have been termed ossa suprasternalia. 
In Man and in the Mole the paired 
nature of the episternum is clearly 
apparent. It has been suggested that 
this structure in its entirety lielongs to 
^\rvo‘Moie.'^TAfr A just as the stemiun belongs 



bryo Mole. (After A. Gotte. ) 
el. Clavicle , es', central 

tion of the episternum ; os", approximated and fused ends of the 


, Liter A. Gotte.) „ -i • ^ 

el, Clavicle , es', central por- that it formed OUt of the 

1 a _ _J __T ^ to ... _ 


lateral portion of the same; enUB 01 une 

r.c, costal nbs ; st, sternum, clavicles. Dr. Mivart ^ figured a good 

f^m ?wrcrn“out“ri'^ in 

^ntai sections.) (From ^fycetes, lying in one case lietweeu tlie 
Wmdershexm’s stnccture of endsV the clavicles and the nmnuhrium 

ill another example anterior 
to the ventral ends of the clavicles. Gegenbaur has figured a 
'* Proa. Zool. Soe. ISSf), p. 567. 
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pair of similar bones in the Hamster.^ It is possible that these 
are to bo referred to the same category. It has also l)een 


Kkj. 24 . — K piste null 
vestiges in Man. 
/7, Olnvusle, siuvn 
tlirougli ; cs, “ epi- 
stermiin ” (stenio- 
clavieulnr cartilage) ; 

iutercluviculnr 
hgiuiient , /", costo- 
clavicular ligaiueut ; 

inauuliriinu 
sterni ; o.a, ossa 
snpvasteruiilia ; r.r, 
first rib ; .v/, ster- 
num. (Kiom Wie- 
(levslieim’s ^Struct are 
i[f Man ) 


suggested that these supposed episternal rudiiuents are the 
vestiges of a pair of cervical ribs. 

The Pectoral Girdle. — The skeleton hy which the Ibrc-limb 
is connected with the trunk is known as the Pectoral (lirdle. 
The main part of this girdle is formed by the large scapula, or 
blade-bone as it is often termed. The eoracoidal elements will be 
dealt with later. The scapula is not firmly connected with the 
backbone ; it is attached merely hy muscles, thus presenting a 
great difference, from the corresponding pelvic girdle. Q’hc reason 
for this difference is not easy to understand. On the one hand 
it may be pointed out that in all running animals at any rate 
there is a greater need for the fixation in a particularly firm way 
of the hind-limhs ; hut, again, in the climbing crc'aturcis lioth 
hmb^s would, one might suppose, he bettered hy a firm fixation. It 
must be remembered, however, that in the latter case the same 
result is at least partly brought about by a well-develojied claviede, 
whiqh fixes the girdle to the sternum and so to the vertebral 
column by means of the ribs. * 

Broadly speaking, too, the fore-limbs reejuire a greater freedom 
and variety of movement than the hind-limhs, which are supports 
^ Fcrfjl. Anat. der WirbcUh. Lcijizig, 1898, j), 497. 
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the spine, the prescapular latiima, is most extensively developed in 
such animals as per- " '' 

form complex move- 

ments with the fore- '' . 

limbs The Sea Lion | 

and the Great Anteater 1 ^ ^ 

are cited by Professor ^ 3 

G. B. Howes as ex- 

amples of this pre- W. 

ponderance of the an- 
terior portion of the 

scapula over that which of 

lies behind the spine. 

The cJ’eneral shane of scapula of Dolphin [Tursio^s tursw). 

^ X i. a, Acromion ; afy prescapular fossa ; 6, cora- 

the scapula varies con- coid ; ^c, glenoid cavity ; postscapular fossa, 

siderably among the (From Flower’s O^i^oJw.) 

different orders of mammals ; but it always presents the characters 

H mentioned, which are nowhere seen 

among the Sauropsida except among 

(/' certain Anomodonts, which will be 

i ^ referred to (see p. 90). The 

' V \ ^ i^aost conspicuous divergences from 

ci I \^a the normal are to be found in the 

/'C I Cetacea and the Monotremata. In 

\ iT^V^ former the acromion is approxi- 

fi fi \ B ^ mated so nearly to the anterior 

border of the blade-bone that the 

prescapular fossa is reduced to a 

small area ; aid in Flaianista 

^ the acromion actually coincides 

„ , , , . V ^ with the anterior border, so that 

Fig» 28.— Side view of right half of . n j- t 

shoulder girdle of a young Echidna that lOSSa actually disappears. in 

{Echidna hyUrix). a, Aero- Whales, tOO, the SCapula is aS 

luioii ; c, coracoid , c&, coracoid , i i 

border , d, clavicle ; css, coraco- a rule very broad, especially above ; 

borto ; frequently a fan-like contour, 

cavity ; tc, mterciavide ; pf, post- In the Monotremata the acromion 

^Iso coinades with the anterior 
s^f, subscapuiar fossa. (From border of the scapula ; but the 
Flower's Osteology) Sameness of appearance ^h'ich it 

thus presents (m this feature) to the Cetacean scapula is ^ppar- . 
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ently not due to real resemblance. What has happened in the 
ilonotremata js, that the prescapular fossa is so enormously 
expanded that it occupies the whole of the inner side of the 
blade-bone, while the subscapular fossa which, so to speak, should 
occupy that situation, has been thus pushed round to tlie front, 
where it is divided from the postscapular fossa by a slight 
ridge only. 

The clavicle is a bone which varies much in mammals. It is 
sometimes indeed, as in the TJngulata, entirely absent ; in other 
forms it shows varying degrees of retrocession in impf)rtance ; it is 
only m climbing, burrowing, digging, and flying mammals that 
it is really well developed. 

In the higher Mammalia the coracoid^ is present, but does 
not reach the sternum as in the Monotremata. It is known to 

human anatomists as 
the coracoid process 
of the scapula. It, 
has been found, how- 
ever, by Professor 
Howes‘S and others, 
that this process 
really consists of 
two separate centres 
of ossification, form- 
ing two separate 
bonelets, which in 
the adult become 
firmly ankylosed to 
(From each other and to 

. , the scapula. These 

wo separate bones have been met with in the etjjbryo of 

Semnis, and the young of various other mammals belonging to very 
diverse orders, such as Edentates and Primates. The separatioti even 
occasionaUy persists in the adult. The question is. What is the 
relation of these bonelets to the coracoid of the Monotremata and 
to the craresponding regions of reptiles ? Professor Howes terms the 
lower patch of bone the metacoracoid and the ufiter the epicoracoid ; 

perHaps to be referred cartUaginous pieces occurring in 
tne ^bbit, Mus and Sorex (see Fig. 29 above). * 

On the Coracoid of the Terrestrial Vertebrates,” 1893, p. 685, 



Jig 29 Shoulder girdle, with upper end of sternum (inner 
surface) of Shrew {Sorex), after Parker, x 7. a, Aero- 
miou ; c, coracoid ; cl, clavicle ; ec, partially ossified 
“epicoracoid” of Parker, or rudiment of the sternal 
extremity of the coracoid ; ma, metacromial process ; 
mss, ossified “mesoscapular segment” ; ost, omosternum • 
pc, ludiment of precoracoid (Parker) j ps, prestemuiu ; 
sr^, first sternal rib ; st^, second sternal rib. 

Flower’s Osteology ) 
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tlH‘ Inriiu^r ivS alono conceruod with the glenoid cixvity. It must 
thort*,toiv, oiu^ would HUj)])ose, (*orres]K)n(l to the "coracoid’' of the 
Monota’oiiiata, wlnle Ur^ upper piece of bone is the ejucoracoid 
proc(‘HK of tluit mannnah The Maimualiu, therefore, higher uR 
well UH lower, difler from the reptiluH in that the coracoid is 
Ibrnuid ol' two liones, the exceptions being, among some other 
extinct I'oriiiH, certain of the Anomodontia, a group which it will 
1 k^ recollected is the neai'est of all reptiles to the mammals. 

The Fore-limb. — Tlie humerus is of varying length among 
mammals. A fea-ture which it sometimes shares with the humerus 





Fkj. i‘J0. — Distal 
ity of tho liiimerus to 
sliowKj»iuon(iylar Fom- 
in ma. A,lnJIaUetia. 
B, ill a Lizard {iMcerfir 
oa*Uttfa) ; C, lu tlio 
Donu'stio Cat ; B, in 
Man. r,#', Extorunl con- 
dylo ; f.i, internal con- 
dyle. Ill A the two 
fonuuiua are dcvelopeil 
(at the ontepicondy- 
lar; at //, tho cctepi- 
condylar), The only 
canal (t) prosent in the 
Lizard (B) Is on the 
oxtorual nhiar side, in 
the oartilaj^inons distal 
oxtroniity. Tu Man (B) 
an tiiitopieoudyhir pro- 
e.osfl {pr) is soinotinios 
dttvoloped an<l con- 
tinued as a tn irons hand. 
(From Wicd(‘rHiu*ini's 
Anatomy of Sfan.) 


of lowt^r forms is the presmun* of an entepi(*ondylar foramen, a 
<lofe(*tof oHsiiu'Htiou situated above tho inmn* condyle of that bone 
which transmits a norvth The same foramen and an additional 
ecUtpicondylijr fon^neu art^ fouutf in the ancie^it ro])tilian typo 
Uittivrhf {i:^phciwihm)\ it occurs also in tho A nomodont reptiles. 
It is us u rule only the lower forms among mammals whi^ show 
this foramen ; thus it is ])reHOTit in the Mole and absent in tlie 
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Horse The fact that it is occasionally met with in Man is an 
additional proof of the, in many respects, ancjljfet structure of the 
highest type of Primate. 

The radius and the ulna, which together constitute the fore- 
arm, are both present in a large number of mammals, but the 
ulna tends to vanish in the purely walking and digitigrade 



Ungulates, being present, however, in the 
more ancient forms of these Ungulates, 
In Man and in many other mammals 
the radius can be moved from its normal 
position and crossed over the ulna; this 
movement of pronation has been per- 
manently fixed in the Elephant, wliere 
the bones are crossed but cannot be altered 
in position by the contractions of any 
muscles. Other types agree with the 
Elephant in this fixation of the two bones. 

The bones of the wrist show unuit 
variation among mammals. The greatest 
number present are to be seen in such a 
type as the Mole. Here we have a 
proximal row, consisting of the scaphoid, 
lunar, cuneiform, and pisiform, which are 


Fig. 31 —Bones of fore-am an’anged in their proper order, bemnnina- 
and mamis of Mole (iTafioa -ii. i-u 1 .i ® 

enropaea), x 2. c, Cunei- ’^^^h that On the radial Side of the limb, 


form; ce,oentraie,f, lunar; that Side which bears the first diuit A 
magnum; p, pisiform; , .l- v i ' . * 

R, radius ; r$, radial sesa- second row articulates ITOXlllially with 

phofd5Stopyoid’,“«; bonelets and distally with the meta- 
trapezium ; u, ulna ; w, carpals ; the bones composing it are, men- 
|tomFi^w»^ tio^'ig.them in the same order, trapezium, 

trapezoid, centrale, magnum, unciform. 

The centrale does not, however, really belong to the distal 
carpal row, and is as a rule situated in the middle of the car])UR 
away from articulation with the metacarpals. It is a bone which 
is not commonly present in the mammalian hand, hut is present 
in various lower forms, such as the Beaver and Hyrax. It also 
occurs in such high types as tRe majority ofi.Silonkeys ; h, is to 
be foi^d in the Human foetal carpus. Many extinct forms 
possessed a separate centrale. Its importance in the formation of 
the interlocking condition of the Ungulate foot is referred to later. 
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on p. 1 9 6. The oi^ly mammal which appears to have the proper 
five bones in the row of the carpus corresponding to the 

five metacarpals is JSyjperoodon^ where this state of affairs at least 
occasionally occurs. The final bone of that series, the unciform, 
seems to represent two bones fused. Very often the carpus 
is reduced by the fusion of certain of the carpal bones ; thus 
among the Carnivora it is usual for the scaphoid and the lunar 
to be fused. It is interestingly significant that these bones retain 
their distinctness in the ancestral Creodonts. In many Ungulates 
the trapezium vanishes. The reduction of the toes in fact implies 
a reduction of the separate elements of the eai*pus. 

As to the digits of the mammalian hand, the greatest number 
is five, the various supplementary bonelets known as prepollex 
and postminimus being, it is now generally held, merely supple- 
mentary ossifications not representing the rudiments of pre-existing 
fingers. They may, however, bear claws.^ The number of 
phalanges which follow upon the metacarpals is almost constantly 
three in the mammals, excepting for the thumb, which has only two. 
This is highly characteristic of the group as opposed to reptiles 
and birds, and the increase in the number of these bones in the 
Whales and to a very faint degree in the Sirenia is a special re- 
duplication, which will be mentioned when those animals are 
treated of. 

The Pelvic Girdle. — The pelvic girdle or hip girdle is the 
combined set of bones which are attached on the one hand to 
the sacrum and on the other articulate with the hind -limb. 
Four distinct elements are to be recognised in each “ os inno- 
minatum,” the name given to the conjoined bones of each half of 
the entire pelvis. These are : — the ilium, which articulates with 
the sacrum , the ischium, which is posterior ; the pubis, which is 
anterior ; and finally, a small element, the cotyloid, which lies 
within the acetabular cavity where the femur articulates. The 
epipubes of the Monotreme and the Marsupial are dealt with 
elsewhere (see p. 116) as they are peculiar to those groups. 

Professor Huxley pointed out many years since that while 
the Eutherian Mammalia differ from the reptiles in the fact that 
the axis of the ilium* lies at a less*angle with that of the sacrum, 

^ Horny matter is apt to be formed upon extremities ; instances wbich’^are well 
known are the “claws ” upon the tail of the Lion and Leopard and the Kangaroo 
Onychogah For an account of the first see Proc Zool Son 1832, p 146 
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Oniithorhyiiclius comes nearest to the reptile in the fact that 
this axis is nearly at right angles to that of the sacrum. It is 
particularly interesting to find that this peculiarity of Orm- 
thorliyncliiis is only acquired later in life, and that the pelvis of 
the foetus conforms in these angles to the adults of other 
mammalian groups. In any case, the backward rotation of the 
pelvis is a mammahan characteristic, and it is most nearly 
approached among reptiles by the extinct Anomodontia, whose 
affinities to mammals will be dealt with on a later page (p. 90). 
Another peculiarity of the mammalian pelvis appears to be the 
cotyloid bone already referred to. In the Eabbit this bone 
completely shuts out the pubis from any share in the acetabular 
carity ; later it ankyloses with that bone. In Ormtlborliynclms 
the cotyloid or os acetabuli is a larger element of the girdle 
than is the pubis. In other mammals, therefore, it seems to be 
a rudimentary structure. But it seems to be a bone peculiar to 
and thus distinctive of the mammals as compared with other 
vertebrates. The acetabular cavity is perforated in Uchidna as 
in birds ; but m certain Eodents the same region is very thin 
and only closed by membrane, as in Circolabes 'oillosus. 

The number and the arrangement of the bones in the hind-limb 
correspond exactly to those of the fore-limb. The femur, which 
corresponds to the humerus, shows some diversities of form. The 
neck, which follows upon the almost globular head, the surface 
of articulation to the acetabular cavity of the pelvis, has two 
roughened areas or tuberosities for the insertions of muscles. A 
third such area, known as the third trochanter, is present or 
absent as the case may be, and its presence or absence is of 
systematic import. As a general rule the thigh-bones of the 
ancient types of mammals are smoother and less roughened by 
the presence of these three trochanters than in their modern 
representatives. The radius and the ulna are represented in the 
hind -leg by the tibia and the fibula. These bones are not 
crossed, and do not allow of rotation as is the case with the 
radius and the ulna. In Ungulate animals there is thp same 
tendency to the shortening and rudimentary character of the 
fibula that occurs in the ease of the ulna, but it ^ more marked. 
It has been shown in tracing the history of fossil Ungulates that 
the hind-limbs in their degree of degeneration are as a rule 
ahead of the fore-limbs. This is natural when we reflect that 
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the hind -limbs must have preceded the fore-Iiin)>s in Hnnr 
thorough adaptation to the cursorial mode of progrt*aHion* In 
the Mammaha the ankle-joint is alwa.ys 
what is termed cruro-tarsal, between 
the ends of the limb-bones and the proximal 
row of tarsals; not in the middle of the 
tarsus as in some Sauropsida (reptiles and 
birds). The bones of the ankle are much 
like those of the hand ; but there ai’e 
never more than two bones in the proxi- {f 
mal row, which are the astragalus and the 
calcaneum. The former is perhaps to be 
looked upon as the equivalent of the 
cuneiform and lunar together. But the 
views as to the homologies of the tarsa.l 
bones differ widely. Below these is thc^ 
navicular, regarded as a centrale. The 
distal row of the tarsus has four bones, 
three cuneiforms and a cuboid. Eeductioii 
is effected by the soldering together of 
two cuneiforms as in the Horse, by tlu* 
fusion of the navicular and cuboid as in 
the Deer. 'No mammal has more than five 

toes and the number tends to become re.luced iti cumtri.il iuuiuoIh 
(J xodents, Ungulates, Hangaroos). 

Teeth.— -The teeth of the Mammalia ^ dillbr from tliom* of 
other vertebrated animals in a number of imymvUni judutH 
ese, however, entirely concern the form of the adult tui’lli 
w'i ^oxith, and the Hucevsnion of l.ho «.,■!,.« „r 

mental histologically thorcj are m» fimd,,. 

rental divergences from the teeth of verteliratt^s lowor in H,,. 

l-n'tll ™,..U .,f 

Thf prT. 1 enamel, the dentine, and the cmu.mt 

The eamel la denved from tho opidenule of U„, mouth ™i, 

oufoMe :;rt;:,:.hr 

• Tomes. ^ 


Kio. **32.— Axitf^nnr of 

fm»ur of 

(/f/fOfofYroM ^ L 

//, H<*rtds /, trni'lMin 

thin! trfw Iiimii.i, 
(From Flowrr « 
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nf the nature of teeth ia founded. It has been pointed out 

_ that the scales of the Elas- 
T H ^ ML M inobranch fishes, consist of 

a cap of enamel upon n 
l)ase of dentine, the former 
being derived from the (‘pi- 
dermis and modelled upon 
a papilla of the deriniH 
whose cells secrete the 
dentine. The fact that 
similar structures arist^, 
within the mouth {i.e, tln^ 
teeth) is explicable wlu‘n 
it is rememl)ered that the 
mouth itself is a late in- 
vagination from tlie on In- 
side of the body, and tlml. 
therefore the retention l)y 
its tissues of the capacit-y 
to produce such structur^^s 
is not remarkable. 

The relations of the 
three constituents of the 
tooth in its simplest foi'in 
is shown in the accom- 
panying diagram, wIuuh* 

with pulp cavity persistently open at base , the enamel, dentine, and 

77, Human lucisor during development, with j, , . i. 

root imperfectly formed, and pulp cavity (or CrUSta pt‘tl'OSa 

widely open at base ; 777, completely formed as it iS SOmetimes called) 
Human incisor, with pulp cavity opeiimg by . . * -i • . i mi \ xx 

a contracted aperture at base of root; 7r, not indlCilted. The latttU’ 

Human molar wia bro^ cro^ and two has tho closest rcseinbluiu-f. 
roots ; F, molar of the Ox, with the enamel - mi i ^ • 

covering the crown deeply folded, and the tO DOnO. ThO ClcntllU^ IH 

cement ; the mir- traversed bv fine caimlH 
face IS worn by use, otherwise the enamel ^ 

coating would he continuous at the top of the Wluch run parallel tO CUCh 

ridges. In all the figures the enamel IS black, mtwI nTinqfomnHn 

tile pulp white; the dentine repre^nted by aiiastOmOHO nt U. 

horizontal^ lines, and the cement by dots, and there. The euauicl IH 
(After Pli'wer and Lydekker.) prismatic: 

fibres, and is excessively hard in structure, containing less animal 
matter than the other tooth tissues. To this fact is frequently 


Tho dentine is 
by fine canalH 
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due the complicated patterns upon the grinding teeth of Ungulates, 
which are produced by the wearing away of the dentine and the 
cement, and the resistance of the enamel. 

The centre of the tooth papilla remains soft and forms the 
pulp of the tooth, which is continuous with the underlying 
tissues of the gum by a fine canal or a wide cavity as the case 
may be. In teeth which persistently grow throughout the life- 
time of the animal, as for example the incisors of the Eodents, 
there is a wide intercommunication between the cavity of the 
tooth and the tissues of the gum ; only a narrow canal exists in, 
for instance, the teeth of Man, and in fact in the vast majority 
of cases. The three constituents of the typical teeth are not, 
however, found in all mammals ; the layer which is sometimes 
wanting is the enamel. This is the case with most Edentates , 
but the interesting discovery has been made (by Tomes) that in 
the Armadillo there is a downgrowth of the epidermis similar to 
that which forms the enamel in other mammals, a rudimentary 
“ enamel organ.” 

Teeth are present in nearly all the Mamtnalia ; and where 
they are absent there is frequently some evidence to show that 
the loss is a recent one. The Whalebone Whales, the Mono- 
treinata, Manis, and the American Anteaters among the Edentata 
are devoid of teeth in the adult state. In several of these 
instances, however, more or less rudimentary teeth have been 
found, which either never cut the gums or else become lost 
early in life. The latter is the case with Ornithorliynclius, 
where there are teeth up to maturity (see p. 113). Kukenthal 
has found germs of teeth in Whales, and Eose in the Oriental 
Manis. The loss of the teeth in these cases seems to have 
some relation to the nature of the food. In ant -eating 
mammals, as in the Anteaters and Echidoia, the ants are 
licked up by the long and viscid tongue, and require no 
mastication. Yet it must be remembered that Orycteropns is 
also an anteater, like the Marsupial Myrmecolms, both of which 
genera have teeth. 

The first of the essential peculiarities of the mammalian 
teeth as compared with those of *other vertebrates concerns the 
position of the teeth in the mouth. There is no undoubted 
mammal extinct or living in which the teeth are attached to 
any bones other than the dentary, the maxilla, and the pre- 
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maxilla. There are no vomerine, palatine, or pterygoid teeth, 
such as are met with in Amphibia and Eeptilia. 

The other peculiarities of the mammalian teeth, though triui 
of the great majority of cases, are none of them a-l)solut<dy 
universal. 

But it is necessary to go into the subject at^ some length i>u 
account of the great importance which has been laid u])ou tlu‘. 
teeth in deciding questions of relationship; mon^over, Lirgtdy no 
doubt on account of their hardness and imperiishal)ility, (un* 
knowledge of certain extinct forms of Mammalia is eutiniy liascul 
upon a few scattered teeth; while of some otluTs, notably of 
the Triassic and Jurassic genera, there is not a groat d(*al <>1* 
evidence except that which is furnished by the teeth. Indeed 
the important place which odontography holds in coiniKirntive* 
anatomy is from many points of view to l)e regretU^d, though 
inevitable. "'In hardly any other system of organs of vert-i‘- 
brated animals,’’ remarks Dr. Leche, “is there so much daugtu* of 
confounding the results of convergence of developincmt with trut^ 
homologies, for scarcely any other set of organs is 1(‘sh <mui- 
servative and more completely subservient to tlu'. IighU*st 
impulse from without.” Affinities as indicated l)y tlie tt^cth niv- 
sometimes in direct contradiction to those afforded by other 
organs; or, as in the case of the simple Toothed Whales, no 
evidence of any kind is forthcoming. Dr. Leche has pointcMl' out. 
that, judged merely from its teeth, Arctictis would be reftnivd U> 
the Eaccoons, though it is really a Viverrid ; whih 
which Sir W. Mower showed to be a Eaccoon, is in 'its tcHith a 
Viverrid. Mr. Bateson has been obliged to luimper the subitn-t 
with another difficulty. 


In dealing with the variations of teeth,' Mr. Bateson Ima 
brought together an immense number of facts, which tend to 
prove that the variability of these structures is much greater Lhun 
had been previously recognised; tliat this variability is often 
symmetrical ; and that in some animals, us in “ Cania ca7u-rivt>rm, 
American fox, the majority showed some abnorinality.’’ 
men we leam from Mr. Bateson that “of Fdia fontanieri. an 
aberrant leopMd, two skuUs only are known, both showing dent.iI 
abnormalities, it seems dangeUbus to rear too lofty a buiw- 
structure upon a single fossil jaw. It must be noted too that, 
^ Materials f 07^ the Studij of Fanation, London, 1894. 
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contrary to the prevailing superstition, it is not domestic animals 
which show the greatest amount of tooth variation. As to special 
homologies between tooth and tooth, with which we shall deal 
on a later page, Mr. Bateson has urged almost insuperable 
difficulties. 

The teeth of the Mammalia are almost without exception 
heterodont,” i.e, they show differences of structure in different 



Flu 34.— Skull of Dasyitms (lateral view). aLsph, Alisphenoid ; ang, angular process 
of mandible ; /r, frontal ; jugal ; lci\ lachrymal ; max, maxilla ; 7 ia^, nasal * 
oc occipital condyle , parietal; par.oc, paroccipital process; p.max 
preraaxilla ; s.oc, supraoccipital ; sq, squamosal , sq\ z\ gomatic process ot squa- 
mosal. (From Parker a id Haswell’s Zoology ) 


parts of the mouth. As a general rule, teeth can be grouped 
into cutting incisors, sharp conical canines, and molars, with a 



Fig, 35. — Upper and lower teeth of one side of the mouth of a Dolphin {Lagenorhyn- 
clmcs), illustratmg the homodont type of dentition in a mammal. (After Flower 
and Lydekker ) 


surface which is in the majority of cases suited for grinding. In 
this they contrast with the majdcity of the lower vertebrates, 
where the teeth are “ homodont ” (or, better, homoeodont), i.e, all 
more or less similar and not fitted by change of form to perform 
different duties. But there are exceptions on both sides. In 




48 


i^srcisofe "of rodents 


CHAP. 


the Toothed ^VTiales the teeth are homodont, as they are in 
the frog and in most reptiles; on the other hand, some of the 
remarkable reptiles belonging to Professor Huxley's order of the 
Anomodontia have distinct canines, and show other differentiations 
in their teeth. 

A second characteristic of the mammalian dentition is the 
limited number of the teeth, which rarely exceeds fifty -four. 
Here again the Toothed Whales are an exception, the number of 
their teeth being as great as in many reptiles. In the Mammalia 
the number of the teeth is fixed (excepting of course for ab- 
normalities), while in reptiles there is frequently no precise 
normal. Two regions may be distinguished in every tooth — 
the crown and the root ; the latter, as its name denotes, is 
imbedded in the gum, while the crown is the freely-projecting 
summit of the tooth. The varymg proportions of these two 
regions of the tooth enables us to divide teeth into two series— 
the brachyodont and the hypselodont ; in the latter the crown is 


developed at the expense of the root, which is small ; the 
hypselodont tooth is one that grows from a persistent pulp or, at 
any rate, one that is long open. Brachyodont teeth on the 
contrary have narrow canals running into the dentine. The 
primitive form of the tooth seems undoubtedly to be a conical 
single-rooted tooth, such as is now preserved in the Toothed 
Whales and in the canine teeth of nearly all animals. The de- 
velopment of the teeth, that is, the simple bell-shaped form of tlie 
enamel organ, seems to go some way towards proving this ; but it is 
qmte another question whether we can fairly regard - the Whales 
as having retained this early form of tooth. In their case the 
simplification, as is so often the case where organs are simrJified, 
seems to be rather degeneration than retention of primitive 
characters. But this is a matter which must be deferred for the 
present. 

The incisor teeth are generally of simple structuse and nearly 
always single rooted. In the Eodents. in the extinct Tillo- 
dontia and in Diprotodont Marsupials^ they have grown li^rge, and, 
^ has heen already stated, they increase in' ^e continuously 

onW ® P^lp- These teeth have a layer of enamel 

y on the anterior face, which keeps a'shajjp chisel-like edce 
upon them by reason of the fact that tHe harder enami^^Sn 
away more slowly than the comparatively soft den^it 
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liorii ” of the ITarwhal is another modification of an incisor, as 
are the tusks of Elephants. Among the Lemurs the incisors are 
denticulate, and serve to clean the fur in a comb-like fashion. 
This is markedly the case in Galeojpithecus. The incisors are 
sometimes totally absent, as in the Sloths, sometimes partially 
absent, as in many Artiodactyles, where the lower incisors bite 
against a callous pad in the upper jaw, in which no trace of 
incisors has been found. 

Canine teeth are present in the majority of mammals, but 
are absent without a single exception from the jaws of the 
Kodentia. The canine tooth of the upper jaw is that tooth 
which comes immediately after the suture dividing the pre- 
maxillary from the maxillary bone. The canines are as a rule 
simple conical teeth, with but a single root ; indeed they 
resemble what we may presume to have been the first kind of 
tooth developed in mammals. In this they resemble also as a 
general rule the foregoing incisors. But instances are known 
where the canines are implanted by two roots. This is to be 
seen in Triconodon, in the pig Syotlierivm, in the Mole and 
some other Insectivores, and in Galeo'pithecus, where the incisors 
also may be thus implanted in the jaw. Furthermore, the 
sunple condition of the crown of the tooth may be departed from. 
This IS the case with a Fruit Bat belonging to the genus Ptera- 
lopex. In the more primitive Mammalia it is common to find 
no great difference between the canines and incisors ; such is the 
case with the early Ungulate types of Eocene times, such as 
X%phodon, In modern mammals, however, especially among the 
Carnivora, the canines tend to become larger and stronger than 
the incisors, and in some of the Cats and in the Walrus these teeth 
are represented by enormous offensive tusks. It is not rare for 
the canines of male animals to be larger than those of their 
mates. There are also cases such as the Musk-deer and the 
Kanchil where the male alone possesses these teeth, but only in 
the upper jaw. The teeth which follow the canines are known 
as the grinders or cheek teeth, or more technically as preinolars 
and molars. These two latter terms separate teeth which arise 
at different periods, and their use wiill be explained later. In the 
meantime it may be pointed out that the cheek teeth are the teeth 
which show the greatest amount of variation in their structure ; 
^this is shown by the number and variety of the cusps in which 
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the biting surface ends. The grinding tectli vary Troni siinpK* 
one - cusped teeth, precisely like canines, to te(*t»li wilh an 
enormous number of separate tubercles. In the fori nor ('a so it is 
hard to distinguish between incisors, canines, and oIu*(^k t<i('lli 
in the lower jaw, where no suture separates tlic lioin*. Mort*- 
over it is quite common for the first cheek tooth in th(‘ lovvin* 
jaw to have the characters of a canine, while the true canine 
approximates in its form to the antecedent iindsors. This is 
so, for instance, with the Lemurs, where the iirst pivniolur is 
caniniform, and the canine shares in the curious ])ro<unn]K‘nt 
attitude which distinguishes the lower incisors of many of those 
animals. 


A variable number of the anterior cheek teeth may ht‘ little 
more than simple conical teeth ; but tlie rest <)i‘ the st‘l, ari‘ 
commonly more complicated. No definite laws wm lx*, laid down 
as to the complication of the posterior as conqumMl witli tin* 
anterior set. Broadly speaking, it is purely lierliivorons <n'eut/nrcs 
in which the least difference can he detected at the two ex- 


tremities, and which are at the same time the most (dahoi-atcly 
decorated with tubercles and ridges. The converse is true that, 
in purely carnivorous animals, including insect- and fish-initing 
forms, there is the greatest difference Ix^.tween the* ant(‘rior st*() 


of grinding teeth and those which follow. In thtise two n^spcct-s 

such animals as a Lemur and a Bhiuocei'os occupy the <*xtrenu*s. 

Furthermore, it may be said that omnivorous e.reaturt‘H lie, as 

their diet would suggest, in an intermediate position, (ienerallv 

speaking, when there is a marked difference betwcnai iho first 

premolar and molars at the end of the series, there is a gradual 

approximation in structure of a progressive kind, a'he tulKn‘cI<‘K 

become more numerous in successive teeth; but the (Mirollary 

which IS apparently deducible from this, v:.r. that the last molar 

^ the most elaborate of the series, is hy no means always tru<-. 

The kst cheek tooth indeed is often degenerate. On tlus other 

hand. It rs very markedly the largest of the aeries in such (iiverse 

^es as the Elephant, the hog Phacochoervs, and the Itodont 

ydroehoencs. It is a rule that the cheek teeth of the utiiH*!- jaw 

iaw “’^plicated than the corresponding teeth of the lower 
jaw. 


Ma^aha^°*^^ Hi diverse uiuong tht* 

Mammalia. Broadly, two types arc to he recognised. Tluw are 
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teeth in which the grinding surface is raised into a series of two 

to many, tubercles sharper or blunter as the case may be ; shari^er 

and fewer at the same time in carnivorous and especially in 
insectivorous types, more abundant in onimvorous animals Xo 
this form of tooth the term bunodont ” is applied. There is 
no doubt that this is the earhest type of tooth ; but whether the 
fewer or the more cusped condition is the primitive one is 
question that is reserved for consideration at the end of the 
present chapter. The other type of grinding tooth is known us 
“lophodont” This is exemplified by such types as the Peiisso- 
dactyla and Ungulates generally, and by the Eodents. The tcwjth 
is traversed by ridges which have generally a transverse direction 
to the long axis of the jaw in which the tooth lies. The ridites 



b’lG. 36. — Molar tec^th of‘^1 cemth(^mmiplatycepTuihLm. x ^ m l-«z..3. Molars : mh^ meta- 
lopli ; f) 1 -p 4, premolars ; ph, protolopli ; x)s,f, parastyle fossa ; tetartoconc*. 
(After Osborn. ) 


may 1)0 regarded a,s having been developed between tubercles 
which they (ionnect and whose distinctness as tubercles is 
thereby destroyed. Lophodont teeth are only found in vegetable- 
feeding animals. 

The special characteristics of the teeth of various groups of 
animals will b(i considered further under the accounts of the 
several orders of recent and fossil Mammalia. 

A very general feature of the teeth of the Mammalia is what 
is usually termed the diphyodont dentition. In the majority of 
cases there are two sets of teeth developed, of whicdi the first 
lasts for a conq)aratively short tiine, and is termed on aec'ount of 
its usual time of appearance tlTe “milk dentition”; this is 
replacjed later by the permanent dentition. In lower vertebrates 
the teeth are replaced as worn away. There is not, however, 
so grca.t an antitliosis in this matter between the Mammalia 
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and other vertebrates as was at one time assumed. But in 
order to explain this very important part of the subject it will 
be necessary to give some account of the developiiu^nt oi 
teeth. The type selected is the Hedgehog, which lias bc(^ii 
recently and carefully described by T>r. Lechc of Stockholnu 




‘f® "/ *<= of a Mninuml ((li.tKrai..«.iuti<' hi-.- 

dental ,H.pinat-?o?;;«o::;k 


whzch type has furthermore the advantage of being ii “central " 
type of mammal. The first step in the formation of thu teeth 
IS a contmuous invagination of the epithelium covering the jaw 
0 form a deepzsh wall of tissue running in the thicknm of the 
iw ’ continuous from end to end of the lower 

rZ'm 1^. enamel germ” {Schmeldeiate of tlu^ 

Ger^ns ) special enamel germs ” {Schmelzorgane, enamel orgaimj 
are developed here and there as thickenings in the form of biulH 

^ Moiph. Jalirh, xix. 1892, p. 502. 
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which arise on the outer side of the fold of epithelium and some 
way above its lower termination. These ultimately acquire a 
bell-like form, and are as it were moulded on to a thickened con- 
centration of the dermis beneath; they then become separate 
from the downgrowth of the epithelium whence they have arisen. 
Finally, each of the eight germs becomes one of the milk teeth of 
the animal The lower end of the sheet of mvaginated epi- 
thelium, the common enamel germ, is the seat of the foimation 
of the second set of teeth, of which, however, in the animal under 
consideration, there are only two in each jaw. But corresponding 
to each of the enamel germs of the milk dentition, with the 
exception of the first two molars, there is a slight thickening of 
the end of the common enamel germ, which at a certain stage is 
indistinguishable from the thickening which will become one of 
the permanent teeth. We have thus the diphyodont arrange- 
ment. But this does not exhaust the series of rudimentary teeth, 
though no more come to maturity than those whose development 
has already been touched upon. In the upper jaw a small out- 
growth of the common enamel germ arises above and to the 
outer side of the enamel germ of the third milk incisor ; this does 
not develop any further, but its resemblance to the commencing 
u'erm of a tooth seems to indicate that it is the remnant of a 
tooth series antecedent to the milk series. Furthermore, there 
are indications in the fourth premolar of a fourth series of teeth 
posterior in appearance to the permanent dentition. We arrive 
therefore at the important conclusion that although here as 
elsewhere there are only two sets of calcified teeth ever developed, 
there are feeble though unmistakable remains of two other series, 
one antecedent to and the other posterior to the diphyodont 
dentition. The ga]) tlierefore which separates the mammalian 
dentition from that of reptiles is less than has liitherto appeared. 
Dr. Leche also carefully studied the tooth development of Iguana ; 
he found that in this lizard there are four series of teeth which 
come to maturity, and a rudimentary series antecedent to these 
which never produces fully formed teeth. 

In a few mammals there is a. hind of dentitipn known as the 
monophyodont, in which only one series of teeth reaches maturity ; 
where in fact there is no replacement of a milk series by a per- 
manent dentition. Of the monophyodont dentition Whales form 
an example. The Marsupials are very nearly an instance of the 
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same phenomenon ; for Sii' W. Flower showed, and Mr. Thomas 
confirmed his discovery, that only one tooth, according to Mr. 
Thomas the fourth premolar, is replaced in that group. But 
even the purely monophyodont dentition of the Toothed Whales 
is a more apparent than real contrast to the diphyodont dentition 
elsewhere prevalent. An investigation of the embryos of various 
Toothed Whales by Dr. Kukenthal and by Dr. Leche has brought 
to light the highly important fact that two dentitions are present, 
but that one only comes to maturity ; from this fact obviously 
follows the interesting question : — To which of the two dentitions 
of more normal Mammalia does the monophyodont dentition of the 
Whales and Marsupials belong ? To this question a clear answer 
is fortunately possible. As has been pointed out in the fore- 
going sketch of tooth development, and has been illustrated in 
the figures, the milk teeth develop as lateral outgrowths of the 
common enamel germ, while the permanent teeth arise from the 
end of the same band of tissue. This fact enables it to l)e 
stated apparently beyond a doubt that in the Whales and in the 
Marsupials it is the milk dentition which is the only one to 
arrive at maturity. Thus the earlier theoretical conclusion that 
the Marsupial dentition '' is a secondary dentition with only one 
tooth of the primary set left,” is proved on embryological grounds 
to be untrue. But there are other monophyodont animals than 
those already mentioned.^ Orycterofus, the Cape Anteater, is an 
example. Mr. Thomas has lately discovered that in this Eden- 
tate there is a set of minute though calcified milk teeth which 
probably never cut the gum ; here we have a different sort of 
monophyodontism, in which the teeth belong to the second and 
not to the first set. Between the latter condition and the 
diphyodont state are intermediate stages. Thus in the Sea Lions 
the milk teeth are developed but disappear early, probably before 
^the animal is born. 

In the typical diphyodont dentition, such as is exhibited for 
example in Man and the vast majority of mammals, the milk teeth 
eventually completely disappear and are entirely replaced by the 
l>ermanent set of teeth, with th$ exception, of course, of the molars, 
which though they are developed late belong to the milk series. 


be of the greatest interest in relation to this and many other 

monophyodont dentition of 
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Their correspondence with the milk series is shown in an 
interesting way by the close resemblance which the last milk 
premolar often bears to the first molar. These two extremes of 
dentition, i.e. purely monophyodont and, excepting for the molars, 
purely diphyodont, are however connected by an intermediate state 
of affairs, which is represented by more than one stage. In 
Borhyaenco (probably a Sparassodont) the incisors and the canines 
and two out of the four premolars belong to the permanent 
dentition, while the two remaining premolars and of course the 
three molars are of the milk series. Prothylacinus, a genus 
belonging to the same group, has a dentition which is a step or 
two further advanced in the direction of the recent Marsupials. 
We find, according to Ameghino,^ whose conclusions are accepted 
by Mr. Lydelcker, that the incisors, canines, and two premolars 
belong to the milk series, while the permanent series is repre- 
sented only by the two remaining premolars. We can tabulate 
this series as follows : — 

(1) Purely monophyodont, with teeth only of the first set — 
Toothed Whales. 

(2) Incompletely monophyodont, as in the Marsupials, where 
there is a milk dentition with only one tooth replaced.^ 

(3) Incompletely diphyodont, with the dentition made up 
partly of milk, partly of permanent teeth, as in Borliyaeoia, 

(4) Diphyodont, where all the teeth except the molars are 
of the second set ; this characterises nearly all the mammals. 

As we jDass from older forms to their more recent representa- 
tives there is as a rule a progressive development of the form of 
the teeth. This is especially marked among the Uhgulata. The 
extremely complicated type of tooth found in such a form as the 
existing Horse can be traced back through a series of stages to a 
tooth in which the crown is marked by a few separated tubercles 
or cusps. Arrived at this point, the differences between the teeth 
of ancestral Horses and ancestral Ehinoceroses and Tapirs are hard 
to distinguish with accuracy ; and the same difficulty is experi- 
enced in attempting to give a definition of other large orders by 
the characters of the teeth, such^as will apply to the Eocene or 

^ IProc. Zool. Soc. 1899, p. 922. 

® Mr. M. Woodward, however {F.Z,S, 1898, p. 467), is disposed to think that in 
some Maoropodidae at any rate the supposed tooth of the second set really belongs 
to the milk dentition, arising late between Pmg and Pnij. 
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even earlier representatives of these families. Tig. 30 (p. 51) 
illustrating a series of mammalian teeth will illustrate the abovt^ 
remarks. That there is such a convergence in tooth struciture 
shows that it is, theoretically at least, possible to determine the 
ancestral form of the mammalian tooth. Practically, however, 
the difficulties which beset such theorising are great ; that tlierc 
are such divergent and such strongly-held antithetical views is 

sufficient proof of this. Two 
main views hold the held : 
^ which has found most 

A / fiivour m America, and is due 

cMefly to the labours and per- 
® suasiveness of Professors Cope, 

Fig. 3S —Molar teeth oi A, Phemcodus, and gcott, OsboiU, and Others, is 
B, the Creodont eiido- x i »» i 

conid ; hid, hypoconulid ; hyd, hypo- knowil as tritUDCrculy. 

eomd , metacomd ; pt'd, proto- alternative view, as urged 

conid. (After Osborn and Wortman ) , ^ i ^ ^ 

by rorsyth Major, Woodward, 
and Goodrich, attempts to show that the dentition of the 
original mammal included grinding teeth which were multi- 
cuspidate or “multitubercular.” There is much to be sfiid for 
both views, and something to be said against both. 

This question is, however, wrapped up in a wider one. TtiW 
solution depends upon the ancestry of mammals. If the Mam- 
malia are to be derived from reptiles with simple conical teeth, 
then the first stage in the development of trituberculy is proved. 
On the other hand, however, the evidence is gradually growing 
that the Theromorpha represent more nearly tlian any non- 
mammalian g^up with which we are acquainted the probabh^ 
ancestral form of the mammals. These animals offer souk*; 
support to both the leading views. Cynognathm had triconodont 
teeth which, as will be pointed out later, are a theoretically 
intermediate stage in the evolution of trituhercular teeth ; on 
the other hand, the teeth of Diademodon and some others are 
multituherculate, and have been very properly compared to the 
multitubercular teeth of such primitive mammalia as the Ornitho- 
rhynchus. Professor Osborn is no doubt correct in italicising a 
remark of an anonymous writer in Sciem^e to the effect that in 
Diademodon the teeth, though multitubercular, show the pre- 
valence of three cusps arranged in the trituhercular fashion. 

^ See for a summary, Osborn, Americaih JS^aL Dec. 1897, p. 993. 
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But this may be only a proof that the multitubercular ante- 
dates the tntubercular. It may be, indeed, that the mammalian 
tooth was already differentiated among the mammal-like Saurians, 

- and that from such a form as Oynognatlms the Eutheria and other 
forms in which a tritubercular arrangement can be detected were 
evolved, and from such form as Tontylodon the Monotre- 
matous branch of the mammals. This way of looking at the 
matter harmonises a much -disputed question, but involves 
a diphyletic origin of the mammals — an origin which for other 
reasons is not without its supporters. 

We shall now attempt to give a general idea of the facts and 
arguments which support or tend to support “ trituberculy.'’ As 
a matter of fact the name is inaccurate , for the holders of this 
view do not derive the mammalian molar from a trituberculate 
condition, but in the first place from a simple cone such as that 
of a crocodile ! 

To this main and at first only cusp came as a reinforcement 
an additional cusp at each side, or rather at each end, having 
regard to their position with reference to the long axis of the 
jaw. This stage is the “ triconodont stage, and teeth exist among 
living as well as extinct mammals which show this early form of 
tooth. We have, indeed, the genus Triconodon^ so named on that 
very account Among living mammals the Seals and the Thyla- 
cine all show some triconodont teeth. A Toothed Whale, it may 
be remarked, is a living example of a mammal with monocono- 
dont teeth. The three primary cusps, as the supporters of Cope's 
theory of tritubercuhsm denominate them, are termed respectively 
the protocone, paracone, and inetacone, or, if they ar^n the teeth of 
the lower jaw, protoconid, paraconid, and metaconid. At a slightly 
later stage, or coincidently, a rim partly surrounded the crown of 
the tooth ; the rim is known as the cingulum, and from a pro- 
minent elevation of this rim a fourth cusp, the hypocone, was 
developed. The three main cones then moved, or rather two of them 
moved, so as to form a triangle ; this is the tritubercular stage. 
Teeth of this pattern are common, and occur in such ancient 
forms as Insectivora and Lemurs, besides numerous extinct groups. 
An amendment has been suggested, and that is to term the teeth 
with ’the simple primitive triangle " trigonodont,” and to reserve 
the term tritub^ular for those teeth in which the hypocone has 
appeared. The platform bearing the hypocone widened into the 
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“talon”; and this ledge became produced into two additional 
cusps, the hypoconule or hypoconulid, and the ectocone or ecto- 
conid. Thus the typical sextuberculate tooth of the primitive 
Ungulate, and indeed of many primitive Eutherians, is arrived at. 



Pig. 39. — Epitome of the evolution of a cusped tooth. 1, Reptile ; 2, Dro)/itUhei'iUiii : 
3, Microconodm . 4, Spalacothmum me, metaconid ; paracoind ; jsr, proto- 
eonid ; 5, Amjphitlieriim. (After Osborn. ) 


From this the still further complicated teeth ot modem Ungulates 
can be derived by further additions or fusions, et(*..^ On tlie otlier 
hand, the development of the Primate molar stops short at the 
stage of four cusps. 

That such a series can be traced is an undoubted fact. Every 
stage exists, or has existed. But whether the stages can be con- 
nected or not is quite another question. It is by three main 
lines of argument that the view here sketched out in brief is 
supported. In the first place, the tracing of the pedigrees ol‘ 
many groups of mammals has met with very considerable success ; 
and it is clear that as we pass from the living Horse and 
Rhinoceros, with their complicated molars, to their forerunners, 
we find that both can be referred to a primitive Ungulate molai' 
with but six ' cusps. Going still further hack to the lowest 
Eocene and ancestral type as it appears, Eu'proto^onia, we still 
find in the molar tooth the sextubercular plan of structure. We 
can hardly get further back in the evolution of the Pcrissodactyles 
with any probability of security. On the other hand, many facts 
point to a fundamental relationship between the primitive Ungu- 
lates and the early Creodonts. The latter frequently show plainl)" 
tritubercular molars. Such Ungulates as Eujprotoyonia and Froto- 
gonodon, though sex- or quincyie-tubercular as to their molars, 
have a distinctly prevailing trituberculism, when the size and 
importance of three of the cusps is taken into account. But this 

^ e.g. tlie “ protolopb,*' ‘^metaloph,’* olti. (sog Fig. 36, p. 51), of the modern 
Ungulate form of tooth. 
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latiks liimlit}' as a couviuciiig proof of the trituliercular tooth as 
a primitive Ungulate tooth. 

Professor Osborn has ingeniously utilised ceitain deviations 
from the normal typ$ of tooth structure (for the group) in favour 
of his strongly -urged opinions. If the stages of development 
have been as he suggests, a retrogression would naturally he in 
the inverse order ; thus the " apparently ‘ triconodont ’ lower 
molar of ThylaGVMis'' may he interpreted as a retrogression from 
a trituhercular tooth. In the same way may he explained the 
triconodont teeth of Heals and of the Cetacean Zeuglodon. PinaUy, 
the modern Toothed Whales have retrograded into “ haplodonty.” 

Emhryological evidence has a.lso been called in, and with 
some success, to contribute towards the proof of the trituhercular 
theory of teeth Taeker has shown that in the Horse and the 
Pig, and some other Ungulates, there is first of all a single 
Jullock or cusp, and that later the additional cones arise separately. 
An apparent stumbling-lilock raised by these investigations is 
that it is not always the protocone or its eipiivalent in the upper 
jaw which arises first, as it obviously ought to do phylogeneticaUy. 
This, however, is not a final argument in either direction. We 
know from plenty of examples that ontogenetic processes some- 
times do not correspond in their order with phylogenetic changes. 
IliuH in the niammahan heart the ventricle divides before the 
auricle; and of course, phylogeneticaUy, the reverse ought to 
occur, since a divided auricle precedes a divided ventricle. This 
method of development lias, moreover, been interpreted otherwise. 
It has been held to signify that the complex teeth of mammals 
are indeed derived from simple cones but by the fusion of a 
number of those cones. 

On the other hand there are the claims of the multituber- 
cular theory of the origin of mammalian teeth to be considered. 
Tlie ])alaeontological evidence has been already, to some extent, 
utilised. The occurrence of such teeth among the possible fore- 
runners of mammals, and in some of the most primitive types of 
Mammalia, has been referred to. Sefior Ameghino dweUs upon 
the sextuberoular condition of many primitive mammals even 
belonging to the Eutheria. In a recent communication^ he attempts 
to identify six tubercles in the molars of types belonging to a 

’ “ On the Primitive Type of the Plexodont Molars of Mammals,”’ iVoc. Zool. 
Soc. 1899, p. 655. 
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variety of Orders. The same condition, as lias been noted; char- 
acterises that ancient Ungulate form JEnj)rotofjon,VL Even wlieic 
the teeth seem at first sight to be tritubercular a (letail(‘d study 
shows traces of otherwise vanished cusps. ^ 

It must be remembered in basing arguments upon the t‘arly 
Turassic and Cretaceous mammals, that our knowledge of tliem 
mainly depends upon lower jaws, the teeth of which are usually 
simpler in pattern than those of the upper jaws. Mor<‘ov(‘r, 
another fact, not always insisted upon, must not l)e lost sight of. 
In many of those creatures the jaws were of small size, and yet 
accommodated a large series of molar teeth. Amphifherimn, ibr 
example, had six molar teeth, and five is a number frc([U(mtly 
met with. As the teeth are so numerous and the j iws so sma.ll 
it seems reasonalde to connect the siiu]>lic.ity of the structure of 
the teeth with the need for crowding a numlier toge.tluu\ Tluj 
same argument may partly account for the superabundant tt‘.cth 
of many Toothed Whales. It is true that the MauaU'c has very 
numerous grinders which are yet complex ; l)ut tlum in tins 
animal there is a succession, and the jaw does not hold at. a 
given time the entire series, with which it is iirovuhHl in relays. 
On the other hand, where there are few molars they ar(‘. ol*t(ui 
of the multitubercular type, or at least a])proach it; ol‘ this 
the Multituliereulate Polynut station, is a good example. ; so, too, the. 
molars of Hydrochoerus, and of many other liodcuits. 

It is well known that the fourth deciduous molar of the 
upper jaw, which is replaced by a. ])ermanent ])remolar in the 
fully adult animal, is of a more (*omplex structure than its 
successor. This may indeed lie extended to premolars earlicT in 
the series. In the Dog '' the second and first milk molars closidy 
resemlde the third and second premolars ” ; now the milk premolars 
belong evidently to the same dentition as the pernianout mohirs, 
and they are earlier teeth than the later-developed reiilacing 
teeth. It is therefore significant that these earlier teeth shouhl 
be more cuspidate than the later teeth. It tells distinctly in 
favour of the simplification as opposed to the complication of 
teeth in time, in the groups concerned. 

These facts may possibly *be applied in explanation of tlie 
simple teeth of some of the Jurassic and Cretaceous mammals. 
It has been mentioned that absolute trituberculy is exceedingly 
rare among those ancient creatures , more generally there are to 
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1)6 found at least traces of more cusps. Now in some of them 
we may be dealing with instances of a complete tooth change ; 
the suppression, save for one tooth, which is found in Marsupials, 
was probably not developed in at least some of these early 
mammals. The simplicity may therefore have been preceded 
by complexity, and may have been merely an adaptation to an 
insectivorous diet. 

h-- Alimentary Canal. — The mouth of the Mammalia is remark- 
able for the fact that with a few exceptions, such as the Whales, 
there are thick 'and fleshy lips. The 
ofl3.ee of these is to seize the food. 

The roof of the mouth is formed by 
the “ hard palate ” in front, which 
covers over the maxillary and pala- 
tine regions. This region is often 
covered with raised ridges, which 
have a symmetrical disposition, and 
are particularly strong in Euminant 
animals. They are much reduced in 
the Eodents, where the anterior part 
of the palate is ill-defined owing to 
the way in which its sides fade into 
the lateral surface of the face. It 
has been shown that these ridges, 
in the Cat at least, develop as 
separate papilliform outgrowths, and 
it has been suggested that these 
papillae, which later become united 
to form the ridges, are the last remnant of palatine teeth such 
as occur in lower vertebrates. 

The tongue is a well-developed organ, usually playing a 
double part. It acts as an organ of prehension, especially in 
such animals as the Giraffe and the Anteater, where it is 





Fig. 40 — Palatal folds of the Raccoon 
{ProGifon lotor). Papilla pala- 
tina , r./j, palatal folds. (From 
Wiedersheim’s ) 


long and protrusible beyond the mouth for a considerable dis- 
tance. It also carries gustatory organs, which serve for the 
discrimination of the nature of the food. Beneath the tongue 
there may be a hardish plate, known as the sublingua. This is 
especially prominent in the Lemurs, where it projects as a horny 
structure below the tongue, and has an independent and free tip. 
It is supported in some of these animals by a cartilaginous 
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structure. It is held by Gegenbatir that this organ is tin* 
equivalent of the reptilian tongue, and that iu the*- skoh^tal 
vestiges which it contains are to be found the equivalents ol the 
hyoid skeletal cartilages which support the tongue in li^sards. 
In this case the tongue of mammals is a subsectnently mhM 
structiu’e. 

The oesophagus leads from the mouth cavity to the A7n//////7/. 
The latter organ has commonly a distinctive shape in ma.nuna,ls. 
This is well shown in Man. The orifices of the oesojluigus and 
intestme are somewhat approximated; and this causes a. bulging 
of the lower border of the organ, usually spoken of as tlu? gT(‘att*i* 
curvature. A stomach of tins typical form is found in many 
orders of mammals, and is unlike the stomach in any oi the 
groups of lower vertebrates m shape. Sometimes tln^ sliapi^ ol 
the organ is greatly altered: it may be drawn out, saecuilatcd, 
or divided, as in the Euminants and Whales, into a. s(*rioH of 
differentiated chambers, each of which plays some S])eciai [Mirt. in 
the phenomena of digestion. 

The intestine of mammals is always long and luiu'h (‘oibni, 
though the length and consequent degree of coiling natiunlly 
varies. On the whole it is perhaps safe to say that it is short.t‘i’ 
in carnivorous than in vegetable-feeding beasts. Tluis th(‘ INtca 
has an intestine of 39 inches total length, whih* tlui Oat, uir 
animal of about the same size, has an intestine which is t>nly 
36 inches long. A fish diet, however, to judge from the St‘als, 
is associated with a long intestinal tract. The intt^stine is 
divisible in the vast majority of mammals into a small and a 
large intestine. The two are separated ])y a valvular ct>nstriclinn 
save in certain Carnivores; and in the majority of cases the 
distinction is also emphasised by the presence at tlie jun(‘.tiou of 
a blindly-ending diverticulum, the eaeoum. Tins latter organ 
varies greatly in length, being very short in the Oal.-triln^ and 
exceedingly long in Eodents. Its size is, to some extiait, di*- 
pendent upon the flesh-eating or grass-eating propensiti(*s of 
the animal in which it occurs. One of the longest ciiccu is 
possessed by the Vulpine Phalanger, in which tlu^ organ is caic.- 
fifth of the length of the sihall intestine ; while the opposite 
extremity is reached by FeVh maeroscelis^ which has a smail 
intestine one hundred times the length of the caecum. 

An interesting point in connexion with the gut of mammals 
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is the varying proportion of the small to the large intestine. 
As a general rule the former is very considerably longer than 



I'lQ. 41 —Different forms of the stomach in Mammals. A, Dog ; B, Mus < . 

C Mvs ijmsevlus. D, Weasel; E, scheme of the Kummant stomach, the arrow' 
with the dotted line showing the course taken by the food , F, Human stomach. 
«, Mmor curvature ; h, major curvature ; c, cardiac end. G, Camel ; ^ ^iidna 
amdetOa Gma, Major curvature ; Omt, minor curvature. L Bradyjp^ tndmtyhis. 
Du Duodenum ; MB, coecal diverticulum ; **, outgrowths of duod^um ; t, re- 
ticulum ; +t, rumen. A (in E and G), Abomasum; Co, cardiac divMion ; 0, 
psalterium ; Oe, oesophagus ; P, pylorus ; JJ (to the r^M m E and to the left in G), 
ramen; B (to the left m E and to the right in ^ reteulum; ca^ac 
di^ion; pyloric division; WZ, water-cells. (Prom Wiederslieini s 0.i«- 


the latter; in Faradoxwv>s, for instance, the small intestine 
may be fifteen times the length of the large. The excess of 
length of one section over the other is not generally so marked 
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as this. In Phalanger maculahm the two sections of the gnt uiv- 
as nearly a§ possible *equal m length, wliile in Phmvkfrdos the 
large intestine is considerably longer tlnui the small, the Iciugtlis 
being respectively 160 inches anft 111 inches. It is common 
among the Marsupials and also among the liodents lor thes(‘- 
proportions to exist, i.e. for the large intestine to be as long a.s, 
or longer than, the small. But tliere a, re so many exci^])tions 
that no general statements can be extra, cted from the lae.ts. 

Some few details will be found in the systematic i)a,rt of this 
boob. Mr. Chalmers Mitchell has brought forward somi^ rt‘a,sons 
for associating a great length of large intestine witli a.n arcdiah* 
systematic position, in the birds at any rate. The fa,t*ts lu‘r(‘ 
briefly touched upon are not at variance with tlm (txt(‘,nsiou ol* 
such a view to the mammals. 

Appended to the alimentary tract are three glands or st‘.ts of 
glands. Openmg into the mouth cavity are the salmmj (jlandn. 



Fig. 42. — Diagrammatic plan of the liver of a Mammal 
(posterior surface) c, Caudate lobe ; cystic 
fissure, di\ ductus venosus ; g, gall-blathlcr ; /o, 
left central lobe , U, leit lateral lobe , llj\ left 
lateral fissure , portal vein entering traimverKo 
fissnre ; ?c, right central lobe , rl, right lateral lobe ; 
r(/, right lateral fissure , . 9 , Spigelian lobe ; u, um- 
bilical vein; vc, post-caval vein. (After Fiower 
and Lydekker. ) 


which arc of (Uiormoiis 
siz(‘, m Ant(Mit(*.rH, and 
small or ahsiait in 
Whales. In thoir num- 
l)c.r and position tlukst* 
glands are cdiaractor- 
istic of mammals. 1 nt( > 
the intestine opc^ii th<*, 
ducts of tlu^ ])ancr(*a,K 
a,nd livtT, two glands 
which the mammals 
sliare with lower vt^rte- 
bratt^H. The form of 
the limr is, however, 
geiuivally (*ha,racteristic‘ 
of mammals. It is 
divided as a ruhi into 
a right and a left lialf, 
the line of division 


being marked by the insertion of tlu^ umbilical ligament, a 
vestige of the primitive ventral incsentiTy. Each half is again 
commonly subdivided into central and lateral lobt‘H, In addition 
to these, two other divisions are often to be seen — the KSpigelian 
and the caudate lobe. The liver is less divided in (Jetacea and 
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Romo othors, Vi-xy inuc.h aubdividhl in Roclouts and other groups. 
The (legiw. of mihiliviaion and tlu' proportiouH of the sevexiil loboK 
fro(pu>ntIy oiler valualilci systematic characters. The gsill-bladder 
may be i)re.se.nt or absent; it is always a diverticulum of the 
he])atic dtieti. The. two arc never separate, as in birds, for 
instance. 

Organs of Circulation. — The heart of all mammals is a com- 
pletely lbur-ehanib((red organ. In the adult heart there is no 
coroH^nication Ixitwet'n tlio right and left halvea The auricles 
are comparatively thin-walled, tlio ventricles thick -walled, in 
relation to the amount of work that they have severally to per- 
form. Tho right ventricle, moreover, wliich has only to drive 
the blood into the lungs, is much thinner-walled than the loft 
ventricle, which is concerned with the, entire systemic, circulation. 
'Phe exits of the art('rics. and the auric.ulo-ventricuilar orifices are 
guarded by valves, which an*, so arranged as only to permit tlie 
1)1o(kI to How in the. })roper direction. But these valves have a 
mor{>hological »is well as a physitdogieal interest. At tho origin 
of each artery, tlu» aorta un<l tho pulmonary, tliore is a row of 
three watoh-iKK'ket valves, as they have hoeu genenilly termed on 
account of their forni. Thests three valves meet accurately in 
tho middle of tlio lumou of tho arterial tube when liquid is 
poured into them from above, and thus eompletoly oeeludc the 
orifici*. Tho aurieuIo-v«ntri<‘.ular valves differ in structure in the 
two ventricles. That of tlu» left vontrielo has only two flaps, 
and is therefore often spoken of us the bicuspid or mitral valve. 
Both those flaps are mondtranous, and together they c<im])letcly 
surround the exit from tho auricle into tho V(‘utricle. I'ho edges 
of the valve are bound down to tho pariotos of the heart by 
numerous branehiug tendinous threatls, tho chordae tondinoae, 
which often take tlieir origin from pillar-like muscles arising 
from the walls of tlio heart, the so-tiulled muHC'.uli papillaros. fl’ho 
valve of tho right* ventricle is conijicisod of thriio Hayts, and is 
therefore often sjiokon of as the tricuspid valve ; it is in the same 
way membranous, and has chordae tendiiioao and museuli 
papillaros connected with it. The disyiosition of the museuli 
papillares and their number differ in different mammals, hut no 
exhaustive study has as yet been made of tho arrangements in 
different groups ; the amount of individual variation even is not 
known, though it is certainly considorabla in some cases, for iu- 

VOL. X F 
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Stance in the heart of the Eabbit. The heart of tlio Monotre^ 
mata presents differences of some importance from tlioso oi othe:^ 
Mammalia ; the modern knowledge of the hearty 

is mainly due to Gegenbaiir^ and Lankester/ in wliose memoirn 
references to the older literature will be found. Tho principal 
features of interest in which the heart of the Monotroxxiafia differ?^ 
from that of the higher Mammalia are these. WliBii tlui twc^ 
ventricles are cut across transversely, the cavity of right is^ 
seen to be wrapped round that of the left in a fasliion precisely 
like that of the bird's heart; on the other hand in the higher- 
mammal the two cavities he side by side. The difference 

between Monotremes and other Mammals concerns the right 
auriculo- ventricular valve. The differences which it present^ 
from the corresponding structure of the rest of tlio Mammalia 
are two : in the first place, the valve itself do(‘.H not com*, 
pletely sm’round the ostium ; it is only developed on one side ; 
the septal half {Le, that turned towards the interventricular 
septum) is either entirely absent or more generally rcprestuited 
by a small hit of membrane , nevertheless I found ** recently in 
an Ornithorhynchus heart a complete septal half to the right 
auriculo- ventricular valve. The second point of intenist in 
connexion with this valve is, that the musculi papillarcs instead 
of ending in chordae tendineae attached to the free edge of the 
valve are directly attached to the valve, and in some ciises pass 
through its membranous flap, to be attached to its origin at the 
boundary of the auricle and of the ventricle. The invading of 
the valve-flap by muscle in this way is highly interesting, as it 
recalls the heart of the bird and of the crocodile. The im- 
perfect condition of the valve (from which, as has ali*eady been 
stated, the septal half is as a rule nearly absent) is a point of 
resemblance to the heart of the bird ; the corresponding valve 
of the crocodile's heart being complete. 

There are also features in the system of arteries and veins 
which are eminently distinctive of mammals. , In the first place, 
the aorta leaving the heart and conveying blood to the body 
is only a half arch, and bends to the left side * as seen in 
Tig. 43. The right and feft halves are present in reptiles, 
and meet behind the heart In the bird the right half alone 

^ Jen. Zeitsclir. li. 1866, p. 365. 

^ Proc, Zool. Soc. 1883, p. 8. 3 ZooL Soc. 1894, p, 715* 
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has remained. This fact, therefore, shows that the mammal 
cannot have been derived from a bird -like ancestor, but that 



Fig. 43. — Lep'its cionculus. Ven- 
tral view of tlie vascular sys- 
tem. The heart is somewhat 
displaced towards the left of 
the subject ; the arteries of 
the right and the vems of the 
left side are in great measure 
removed, a eprj, internal mam- 
mary artery, a/, anterior lacial 
vein ; anterior mesenteric 

artery , anterior phrenic 

vein , azygos vein , hr, 

brachial arterj^ ; c il.a, common 
iliac artery , c il.v, common 
iliac vein ; coe, coeliac artery ; 
tl dorsal aorta : e c, external 
carotid artery , c.iUa, extenial 
iliac artery ; e.il.v, external 
iliac vein ; eju, extenial jugu- 
lar vein ; fm.a, femoral artery ; 
fm 'i\ femoral veui ; h hepatic 
veins ; i c, internal caiotid 
artery ; i c's, intercostal vessels , 
internal iliac artery ; ? i/.v, 
internal iliac vein , v /7r,inteniai 
jugular vein ; i.l, iliohimhar 
ai tery and vein ; innomin- 
ate arteiy , l.mc, left auricle ; 
/.c.c, left common carotid ar- 
tery ; l.pr.r, left pre-caval vein ; 

left ventricle ; m.sc, median 
sacral artery ; ;;.a, pulmonary 
artery; e^/ 7 , epigastric artery 
and vein ; j?/, posterior facial 
vein ; p.m, posterior mesen- 
teric artery ; jJ.ph, posterior 
phrenic veins ; i>ost-caval 
vein ; jp.v, pulmonary vein , r, 
venal artery and vein ; r.a'Jf, 
right auricle , 9 ,r.r, right com- 
mon carotid artery ; r.prr, right 
pre-oaval vein , r.v, right veu- 
tncle ; s^cl.a, right subclavian 
artery ; s cl % subclavian vein ; 

spermatic artery ; s.vs, 
vesical artery , uterine artery 
and vein ; vr, vertebral artery. 
(From Parker's Zootomy.) 


both must have independently come from an ancestor with 
both halves of the aortic arch present, of which one half 
lias disappeared in one group, and the other half in the 
other. It is an interesting fact, too, to notice that the four 
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caYities of the mammars heart, which fourfold division it shares 
with birds alone, do not exactly correspond compartment for 
compartment with those of the bird^s heart, at least in so far' ns 
concerns the ventricles. For the reptilian heart is provided with 
only one ventricle, and therefore the division of that cavity 
must have been independently accomplished in inainxnals and 
in birds. 

There are two features in the venous system which distinguish 
all the Mammalia (with the exception of HcUdna in one of 
these points) from vertebrates standing lower in the series. The 
hepatic portal system is limited to a vein which conveys to the 
liver blood derived from the alimentary tract ; in no mammal 
except in Echidna is there any representative ot the anterior 
abdominal vein of lower vertebrates. In that animal there is 
such a vein, which apparently arises from a capillary network 
upon the bladder and passes up, supported by a membrane, along 
the ventral wall of the abdomen to the liver, thus emi)tying 
blood into that organ exactly as does the anterior abdominal 
vein of the frog. In no mammal is there any trace of a renal 
portal system. The kidneys derive their blood from the renal 
arteries only. 

Many mammals have two superior venae cavae ; this is the 
case, for instance, in the Elephant and the Eodents and other 
types lying comparatively far down in the series. In most if 
not in all mammals there are considerable remains of one of the 
posterior cardinals, in the form of the azygos vein, which opens 
into the vena cava superior or pre-caval vein, Le. the superior 
cardinal just before the latter debouches into the heart. This 
one posterior cardinal is usually on the right side ; but it may 
be on the left side, for instance in Trichomrus vulpecula. In 
Halmatnrus lennettii there are two azygos veins, one left and one 
right, of which the left is rather the largerd 

Urinary Organs. — The kidneys in the Mammalia have a 
compact form, which contrasts with the somewhat diffuse and 
vaguely-outlined kidneys of the Sauropsida. In mammals the 
organ is as a rule of that pecujliar shape which is called ** kidney- 
shaped”; a depression termed the hilum, which receives the 
ducts of the glands, indenting the border of an otherwise oval- 
shaped gland. In some few mammals the kidney is broken up 
^ Beddard, iVoc. Zool, Soo, 1896, p. 136, 



II 


BODY CAVITY AND DIAPHRAGM 


<59 


into lobules ; this is the case with the "Whales, the Bears, the 
Oxen, and a few other forms. A curious fact about the kidneys 
of the Mammalia is their very general asymmetry of position. 
One of them xisually lies in a more advanced position than the 
other. The ui’cters lead from the kidneys to the* urinary bladder, 
wliich in its form and relations is quite distinctive of the 
Mammalia. The bladder is formed out of the remains of the 
allantois, and is therefore not the exact homologue of the bladder 
of tlie frog, which is the eciuivalent of tin*, (uitirc'- sac. which grows 
out of the cloaca in the mammal, and is the foetal allantoi.s. 
The ureters open into the bladder in the higher Mammalia, i)ut 
lower down in the urino-genital passage* in tlio mon* primitive 
mammals. 

The Body Cavity. — The Mammalia differ from all otlier living 
vertebrates by tlu* arrangement of the laaly cavity in which li(! 
the visceni. That cavity is divided into two by a pa,rtly muscular 
and partly tendinous partition, the diaphragm. No otluir verte- 
brate has this precise disposition of the coelom. 'Pbe. diaphragm 
lies usually transversely to the longitudinal axis of tlu*. boily, 
but gets a much move obliciue arraugenu^nt in the (Jetaci'a and 
the Sironia, whose needs demaiul a more expanded chamber for 
the lungs. For in front of the diaphragm lie the lungs and 
heart ; behind it the stomach, liver, inttislines, and tlu* organs 
of reproiluction and exerotion. The diaphragm is used in re- 
spiration ; when its muscles contract, the surface ilirecteil toward 
tint pleural cavity hecomes less convex, and the cavity of tlu‘ lungs 
is thus increased, allowing them to ex])and under the pn*ssuve of 
the (interiug air. , 

t The Lungs. — The lungs of the Mammalia differ from those 
of animals lying lower in the series by the fact, just referred to, 
that they occupy a pleural cavity completely shut off from the 
abdomen by the diai)hragm. As a rule the lungs of the Mammalia 
are to be distinguished by their more or less extensive lobation. 
In the Whales, however, and in the Sirenia, they are not much 
divided, but present the appearance of the simple sac-like lungs 
of the reptiles. In some manayfuals there is a median and 
posterior unpaired lobe of the lung, which lies in the post- 
poricardial cavity behind the pericardium. This is not uni- 
versally present. The lungs are very frequently not symmetrical 
in their lobation, the number of separate lobes on the right side 
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and on the left being different. The lungs. of mammals agree 
with those of the lower reptiles in being freely suspended within ^ 
their coelomic cavity, and in not being, as in bird.s, crocodiles, " 
and the Yaranidae among lizards, tied down to the dorsal surface 
of that cavity by a sheet of peritoneum covering tlxem/. 

The Gonads (Ovaries and Testes). — The ovary in the 
Mammalia is always paired 5 there is never a partial or com- 
plete abortion of one gonad as in birds — except ot course in 
pathological cases. The ovaries are small, and lie in the 



developed into follicles ; genninal epithelmni ; lu, ingrowing cord of ctells 
from tlie germinal epithelium ; jpr or, primitive ova. (From Hertwig, after 
Waldeyer ) 

abdominal cavity behind the kidneys. In the immense majority 
of the Mammalia the ova which are produced within the 
ovaries are of minute size; those of even the colossal Rorqual 
are, so far as we know, not markedly larger than the ova of a 
Mouse. The smallness of size of these reproductive elements 
implies necessarily an absence of much nutritive yolk ; and as a 
consequence the developing embryo, since it is not hatched in an 
early stage as a free living larva, has to be nourished by the 
mother, to whose tissues it is attached through the intermediary 
of the placenta, a structure partly composed of foetal structures 
derived from the embryo, and partly of portions of the lining 
membranes of the uterus of the mother. The ova of the 
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Eutherian mammals, including tlie Marsupials, are very small as 
compared with those of any other verteljrates, excepting only 
Am^hioxus, where the young are hatched early as free swimming 
larvae. They also differ in a highly characteristic way in the 
mode of their development within the ovary. These processes 
are to some extent illustrated in Fig. 44. The main frame- 
work of the ovary is formed of the so-called “ stroma,” which is 
a mass of tissue formed of more or less connective-tissue-like 
cells. Within this are numerous cavities, the Graahan follicles. 
The very young follicles consist of hut a single layer of follicular 
cells surrounding the ovum, which lies centrally. The follicular 



Fig 45 — Two stages in the development of the Graafian follicle. A, With the folli- 
cular fluid beginning to appear ; B, after the space has largely increased, cops, 
Capsule ; discy cumulus proligerus ; mmihy niembrana graniUoaa ; cw, ovum ; 
space containing fluid. (After Hertwig ) 

cells gradually increase in number until the ovum lies in the 
midst of several layers of cells. At this period a vacuity is 
formed between some of these cells, and grows into a large 
cell-free cavity ; the ovum does not lie loosely in this space, but 
is connected at one side with the follicular cells, which still line 
the interior of the Graafian follicle by the so-called discus 
or cumulus proligerus. The egg or ovum has, moreover, a Liyer 
of cells immediately surrounding itself. All these facts can be 
gathered by an inspection of Fig. 45. It has been shown 
that, as in lower vertebrates, the ^cells immediately surrounding 
the ovum are connected with it directly by delicate processes 
which penetrate the actual membrane of the egg. 

The only ova which depart at all in structure from that above 
described are those of the Monotremata. The credit of this 
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discovery rests with Owen and with Professor Poulton, who 
pointed out in 1884,^ that^the ovum of OrnithorhyncJius is very 
large as compared with those of other Mammalia (6 mm. as 
against *2 mm.), that it is filled with yolk, and that it completely 
fills the follicle, being surrounded by two layers of follicular 
cells only. This latter fact was proved by Caldwell. Subse- 
quently Gyldberg ^ and I ^ described the ovarian ovum of JEJchidna^ 



Fig 46. — Ovariau egg of Echidna, b. Basilar membrane ; fCj follicular epithelium ; 
0 , oil globules ; mi, vitelline membrane ; 'i/\ yolk (Partly after Oaldwell.) 

showing it to be identical with that of Ornithorhynclms. I^ter 
still a more elaborate and beautifully illustrated paper was pub- 
lished by Caldwell^ upon the early stages of development in the 
Monotremata and Marsupials, in which the ovum of the fonner 
was accurately described (see Pig. 46). In the particulars 
mentioned above, the ovum of the Monotremata is practically 
identical with that of the large^yolked ova of the Sauropsida. 

^ Quart, Joum, M%cn\ Sd, xxiv. 1884, p. 9, 

^ S.E. Jen. (resells. 1886, p. 1. 

^ Proc Moy. Phys. Sog. Bdin. viix. 1885, p. 354. 

Phil. Trans, clxxvixi. 1887. p. 463, 
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It is the general rule among vertebrate animals that tln^ 
ovaries are completely independent of the ducts which conve\' 
their products to the exterior. In certain fishes, however, then* 
is an absolute continuity between the two structures, which is 
believed to be due to a simple concrescence between the originally 
distinct ovary and oviduct. The latter has grown round the 
former, an obvious advantage in preventing the eggs from 
wandering into the abdominal cavity and becoming lost. Tn 
the Mammalia we find discontinuity as a general rule. Rut in 
quite a number of 
forms folds of the 
lining membrane of 
the abdominal cavity 
are developed, which 
j)ractically ensure 
the passage of the 
ova into the ovi- 
duct wlien they are 
extruded from the 
ovaries. The ovi- 
duct, moreover, has 
a large and tiinbn- 
ated mouth, called 
in human anatomy 
— which is provided 
with a numl)er of 
fanciful names — 
the morsuH diaboli. 

This almost wraps 
roxmd the ovary, and tJius prevents the ova from straying in 
the wrong direction. Moreover, the ovary itself is oft<m ho 
arrangeil that it can easily be withdrawn into a pocket of 
the peritoneum, from whicdi the obvious exit is l)y the gaping 
mouth of the oviduct. This disposition of the generative jiarts 
is still further modified in a few animals, such as the Rat^ and 
the Kinkajou.® In these animals the mouth of the oviduct 
actually opens into the interior of a closed chamber whicli con- 
tains the ovary. In this case there is but one route for the 

^ Robiiisoxi, Studies Biot Lab. Owem OoU. ii. 1890, p. 05, 

Beddai’d, Tiroc. Zool. Boo. 1900, p. 507, 



Fia. 47. — Lqms nminfhfs. Tho aiitc‘rior of tho vokuhu 
with the ri^ht. uterus, Fallopmii tul)e, jukI ovary. (Kiit. 
sixu.) Cart of the V(*utral wall of the vagina is reiuoveil, 
and the proximal end of tlie left, uterus is shown In 
longitudinal section. Jf.f, Fallopian tuht‘ ; y/./\ its jien 
toneal aperture ; l.u(f lett uterus ; left os uteri ; 

ovary ; r.vt right uterus ; right os uteri ; .s\ 
vaginal septum ; 'm, vagina, (From Parker^s 
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Fi(^. 48.— Female urino-genital 
apparatus of various Marsn- 
pialfi. Didelph^s doTfdgera 
(young) ; B, Trichomrm ; 
C, Pkiscolomys woiribaL Bf 
Urinary bladder ; 01^ 

“cloaca”; Fim, fimbriae; 
g, clitoris ; kidney ; Ocf, 
Fallopian tube ; Ot^ aper- 
ture of Fallopian tube; Ow, 
ovary ; r, rectum ; sep- 
tum dividing vagina ; 
nrino - genital sinus ; Ur, 
ureter ; UU uterus ; Vt% 
opening of the uterus into 
the median vagina (VgB)-^ 
Vjy, lateral vagina ; ty, its 
opening into the urino-genital 
sinus ; f (in B), point of 
approximation of uteri ; f (in 
0) and rectal glands. (JVom 
WiederHhelni’H CmYipa/rative 
Anatomy,) 


extruded ova to follow. This series of steps ia the perfecting 
of the mode of safe extrusion of the ova is highly interesting. 
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and is a piece of evidence in favour of the high position of the 
mammals. 

The oviducal apparatus of the mammal is more specialised 
than that of lower vertebrates. It is most simple, as might be 
imagined, in the egg-laying Monotremes, where, indeed, it is on 
the same level as that of reptiles. But in the Eutheria the 
fimbriated month of the oviduct passes into a narrow and wind- 
ing tube, the Pallopian tube ; this widens into a uterus, and the 
two uteri combine into a single tube in the higher forms. They 
are called the Monodelphia on this account. In tlie Marsupials 
the uteri are distinct though they often join above, and from 
this junction depends a median “ uterus.” After the uterus or 
the uteri follows in every case a single vagina. 

The testes of the Mammalia, like those of other vertebrates, 
occupy primitively a position within the body cavity precisely 
corresponding to that of the ovaries. And in the lowly-organised 
Monotremata, and some other forms, such as the Whales, they 
retain that primitive position within the body. It is, however, 
distinctive of the Mammalia as opposed to lower vertebrates that 
the testes descend later into a scrotum, which is simply a pro- 
trusion of the skin of the body surrounded by muscles, and, of 
course, containmg a section of the body cavity in which lie the 
testes. The penis of the Mammalia, represented by the clitoris 
and associated structures in the female, is of a structure entirely 
peculiar to this group. 

The Brain. — Inasmuch as Professor Wiedersheiiu lias said 
with perfect truth that “the brain of the extinct Ungulate 
Dinoceras shows so striking a likeness to that of a lizard that 
one would be compelled to explain it us that of a lizard without 
a knowledge of the skeleton,” it is clear that to define tlie 
mammalian brain is a difficult matter. The existing Mammalia, 
however, all possess brains which can be readily distinguished 
from those of vertebrates lying lower in the scale. They are 
of relatively large size, brought about mainly by the dimensions 
of the cerebral hemispheres, which have an importance in this 
class of vertebrates that they have not elsewhere. Coupled 
with this large size of the hemispheres is a more elaborate 
system of transverse commissures uniting the two ; and this 
culminates in the higher Mammalia, where the corpus callosum 
attains a large size and great physiological importance. A 
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very marked feature, moreover, of tlie mammars brain is the 
development of regular fissures upon its surface, which fissures 
are only absent from OrnithorhynGlmcs, various small liodents. 



Fig. 49.— Brain of Dog. A, ventral ; B, dorsal , 0, lateral aspect. B.of, Olfactory lohe ; 
ar.ee, cmra cerebri ; Fi.p, great longitudinal fissure ; 7/7/, 7/77^ lateral lobes of 
cerebellum ; Hyp, liypophysis ; Med, spinal cord ; Nil, medulla oblongata ; Po, 
pons Varolu , 1^77, cerebral Iieimsplieres ; TFw, middle lobe (vermis) of ccrt^belhmi ; 
7-X77, cerebral nerves. (From Wiedersheim’s Cmnpamfire Anatmny.) 


Bats, and Insectivores, amon^ living mammals. It is some- 
times, but erroneously, said that the more complicated the 
fissures of the brain are, the higher in intelligence and “ zoological 
position'' is the possessor of that brain. Instances can un- 
doubtedly be quoted to support such a view ; but they are 
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merely selected cases, which do not indicate a wide a])plicability 
of such a generalisation. Thus it is true that the l)rain of a Man 
is more elaborate in its furrows and convolutions than is that of 
a Oat. The real fact of the matter is, that the complexity of the 
brain from this point of view increases with the size of the animal 
within the group. 

The Gorilla and the Chimpanzee have a more furrowed brain 
than lias tlie little Marmoset; the Boar a more com])licate(l 
brain than tlie Weasel, etc. The most highly-eonvoluted brains 
of all mammals are those of the Klepluiiits, and there does nut 



FlO. Lonj^itiKihial vcrticiil Hcction of tlui (Nut. sizi‘ > 

Anterior (joniiniMHuro ; body of llio fornix ; eerebellum, HliowiuLMirlKJr 
yitiie ; r.r, orins cerebri ; r.A’, purem*(^plnilon or e(»r(‘brjil bennHpln‘re ; v,h\ tenipoml 
lobe ; G.mt, corjiUH inaiunullaro ; corpuH cullohinn ; foramen of Mouro • 
inf, inluudibniiiin ; /./, liumna termiimliH ; ///, lyra ; mso, middle eommiKsure • 
nuo, medulla oblouj^ata ; oA'h, nptn^ cbrnsnui ; corpora <piiulrigcmina or 

optic lobes; oUactory lobe ; p,c(>, posterior commiHsure ; peduncle of tin* 
pineal “gland, pn ; p./o, anterior pillar of the fornix ; pfij, pituitary body : pi\(( 
ponsVaroln; np.ht, .septum lucidmn ; 'M, fourth veutriele ; rhp, velum interpoM’ 
turn ; valve of VieuHHuu.s j //, optic nerve. (From Parker'H 

seem in the Ungulates to be so marked u relation between size 
and abundance of hsaures as there is among otluT mammals, 
A regular plan of the fiHsur(‘S can bo detected with certainty 
for each group considered by itself; but it is not so tiusy to 
homologise the details of arrangement from group to group. 
This is so far in accord with the view that the existing grou])H 
of mammals have diverged from (‘ach other initio. 

Another marked characteristic of the mammalian as oiiposcal 
to other brains is the relatively sinaJl im]>ortaii(r(*, in sizi‘. and ytii 
the fourfold nature of the optic lobes. What, was the easi^ with 
the optic lobes of the early Ungulates is diflicult to understand, 
on account of the fact that the casts are necessarily impei*fet*t. 
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Altogether the enormous progress in the complexity of the 
brain from the early Tertiary mammals clown to the present, is 
one of the most remarkable revelations of x^alaeontology. It 
goes perhaps some way in explaining the remarkal)le diversity 
in mode of life exhibited by the mammals as coniX)ared, for 
example, with the birds, whose brains have not diverged so much 
or in so many directions from the primitive form. 

The present Distribution of the Mammalia. — In the follow- 
ing pages some of the principal facts in the geographical range 
of the orders, families, and many of the genera of Mammalia 
will be given. It has been justly observed by Mr. F>clater 
that the habitat of an animal is as mucli a part of its 
definition as is its structure or external form. No systematic 
accoimt of the Mammalia would therefore be complete without 
such geographical facts. But that branch of zoology which 
is concerned with the past .and present distribution of annuals 
is wider in scope than this. Zoogeography deals not only 
with the actual facts in the range of animals, but with the 
mferences as to past changes in the relations of land and sea 
which the facts seem to indicate, and with speculations as to 
the place of origin of the different groups, of which more than 
hints are sometimes given by their past and present distribution. 
In addition to this, the earth can be mapped out into ])rovinces 
and regions which are definable by their animal inhabitants. 
In the present volume, dealing only with the Mammalia, it will 
be obviously impossible to enter fully into the entire subject 
of zoogeography. All that will be attempted is a lirief genera] 
survey of the science so far as it can be illustrated hy the 
Mammalia. Tor fuller knowledge the reader is referred to tlio 
treatises mentioned belovr.^ 

There are certain facts in the distribution of animals wdiich 
are commonplaces of knowledge, but which may be set forth 
with definiteness. Everybody knows that an animal has a given 
range: Elephants, for example, are found in India and certain 
adjacent parts of Asia, and again in Africa ; the Rhinoceroses 
have roughly the same range the Tiger is limited to Asia ; the 

1 Wallace, The Geographical I>istrilut%on of Animals, 1876. The 

Distribution of Animals, Internat. Scientific Series, 1887. Beddard, A TcxUhook 
of Zoogeography, Cambridge Natural Science Manuals, 1895. Lydekkor, Geographi- 
cal JRstory of Mammals, Cambridge Geographical Series, 1896. W. L. and P. L. 
Sclater, The Geography of Mammals, Kegan Paul and Co. 1899. 
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Jaguar to Aineri(‘a, aud so forth. The entire expanse of (*ountry 
which is inhabited by an animal is called its area of distribution. 
Snell areas are larger or smaller. Tlie Lion ranges over the wliole 
of Africa, a small i)art of India, and some neighl)Ouring countries ; 
on the other hand, the Tnsectivore SoLenodo% is limited to Cuba 
and Hayti, a separate species to each. Among other groups ol 
animals are instances of an even more restricted range. There 
are humming-birds contined to the sloi)os of a single mountain, 
and fishes limited in their rangci to a single small lake. 

A species may lie Found everywluTC within the area of its 
distrihution, or it may l)e contined to a number of limited tracts 
within that area. In this case it is usual to speak of “ stations.” 
In such cases the spi^ciiss in ({uestion is generally suited to some 
partieidar kind of (Mivironment. Thus the Otter and other 
a([uaii(i mammals will only h(i Found where there is water; and 
inUu'veuing trae.ts of waterle,ss ('.ountry will contain no Otters, 
(roats and Chamois hv(‘ only upon mountains; tlie iutervening 
plains are destituU*. of them. This diseontimiity of distrihution 
witliiu tlie. {u*ea is V(uy g(mei'ji.l. But a. disc*.ontinuity of area is 
also seen — not so commonly liowiwer; and, indeed, wlien it does 
occur, it is a matt(*r oF a giuius and not ol‘ a species. Thus tlui 
Tapir is found in the Kast Indies on th(‘. one hand and in South 
aud Central Aimu'iea on the oilier, being aliseub in the inter- 
mediate tracts. 

It is clear tha4^ tracts of country eminently suitable for tlie 
housing of a partic-ular mammal do not always ])OsseHB that kind, 
or even an alli(‘d ibrui. Africa, for example, possesses no arboreal 
Antt‘,ati'rs ; there arc^ no AntenUTS at all (of tlu^ order Edentata) 
in Australia, though tlmro art*, iileuty of ants for them to leetl upon, 
aud tropical conditions of (dimate prevail. But us in these cases 
tilt*, iuferouee may be tUuiicd on the grounds that no (*x:i)erinuiuts 
exist to j>rove or to diHjirove the assertion, the matter may be 
better emphasised by such cases as tlie introduction of tlu* Tlahbit 
into Australia, and various mammals, such as (Joats, into oetumic 
islands. The plague (uiused by the former is a matter of notoriety. 
But although climatt*. aud conditions aud animal inlmhitants <lo 
not march accurately t^ogether, there is cmtahily some connexion 
betwe^eu temperature aud the range of animals. Mr. Lydekker 
writes on this iioint as follows: ''The llama -like animals, re- 
spectively known as vicunas and guauucoB, are met with in 
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company on the highlands of the Cordillera in Peru and Ecuador, 
but as we go farther south the latter are found on the plains of 
southern Argentina and Patagonia, as well as on the island of 
Tierra del Puego at the sea level. Here then is a clear proof 
of the intimate connexion existing between temperature and 
station; the guanaco being an animal which can only live in 
cold or temperate climates, finds suitable conditions for its 
existence in tropical latitudes solely at a height of so many 
thousands of feet, although farther south it is able to thrive at 
the sea level” This, however, cannot be pushed too far — the 
world cannot be mapped out into areas bounded by parallels of 
temperature as was once attempted — since there are plenty of 
cases like that of the Tiger, which is as much at home in a 
tropical jungle as on the icy plains of Northern Asia. 

Seeing that there are in many cases no climatic barriers to 
the spreading of a given race of animals over a larger area of 
distribution than it actually occupies, it becomes important to 
inquire why there are so many cases of restriction in range. 

It is possible to see, at any rate, three causes which are 
responsible for a large number of such cases. In the first place, 
a given species of animal must have originated at a certain spot ; 
its multiplication in individuals must always be a slow matter, 
since enemies, and untoward events generally, would conspire 
to check the natural multiplicatioif by geometrical progression. 
A long time might therefore elapse before the species greatly 
extended its range. A restricted distribution may therefore, 
in some cases, mean a modern race. In the second place, 
there are definite physical barriers which check the migra- 
tion of species. The terrestrial Mammalia cannot cross wide 
arms of the sea ; that they can and do swim for considerable 
distances has been proved in several instances; but, as has 
been pointed out, it is unlikely that a purely terrestrial mam- 
mal would voluntarily swim out into an unknown sea. And • 
then if it did, and successfully reached the opposite side, ' 
nothing would happen unless it were a pregnant female ; or, if 
not pregnant, till a male swam^very soon afterwards in exactly the 
same direction. Many travellers have told of floating islands, 
formed of torn-up trees and brushwood, which have been seen 
at the mouths of large rivers, with animal passengers upon them. 
These are, however, so much at the mercy of currents and storms. 
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that hut little reliance can he placed on them as a means of 
transit ; besides, here again, two individuals, or a pregnant female, 
would be required to effect a settlement on a foreign shora 
The existence of oceanic islands is often urged as a proof of this 
inability to cross tracts of sea; even those which are com- 
paratively near an extensive continent, such as, for example, 
Fernando Noronha in the Atlantic, are destitute of mammals 
(except, indeed, the ubiquitous Mouse, which is believed to have 
been carried there, often in company with the equally widely- 
spread Hat, in ships). This argument, however, is not so conclusive 
as might appear ; it doubtless is in the case of far-distant islands. 
But the size of the islands has to be taken into account. For 
there are islands, such as the Galapagos, or, to take a less con- 
tested instance, some of the islands of the Malagasy Archipelago, 
undoubtedly continental, which have an exceedingly reduced 
number of mammals. An area of a certain size seems to be a 
necessity. 

The converse of this is in many cases easy to show, that is, 
the wide range of animals when there are no marine barriers to 
stop their spreading. John Hunter, the cidebrated anatomist 
and surgeon (not often quoted, however, as an authority upon 
geographical distribution), observes : “It is a curious circum- 
stance in the natural history of animals to find most of the 
northern animals the same both on the continent of America and 
what is called the Old World, while those of the warmer parts 
of both continents are not so. Thus we find the bear, fox, wolf, 
elk, reindeer, ptarmigan, etc., in the northern parts of both. . . . 
The reason why the same animals arc to bo found in the northern 
parts is the nearness of the two continents. They are so near 
as to be within the power of accident to bring the animals, 
especially the large ones, from one continent to the other either 
on the ice or even by water. But the continents diverging from 
each other southward, so as to be at a very considerable distance 
ftom each other even beyond the flight of birds, is the reason 
why the quadrupeds are not the same.” 

There is no doubt, in fact, tha^ the ocean is the most in- 
superable of all barriers to the dispersal of mammals. In a less 
degree mountain ranges and deserts are also barriers. The 
Desert of Sahara is a striking instance to the i)oint ; it separates 
two exceedingly different .faunas. 
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A third cause of more or less limited range is the harrii'V 
due to competition. If the ground is akeady taken up, there is 
no room for new immigrants. There is obviously a limit to the 
number of Antelopes or Deer that can graze upon jr given l.raet 
of grassy plain. These two groups of Ungulates illustrate the 
matter well: the Antelopes are African and Indian, especially 
the former, while Africa has no Deer at all ; America, (tu 
the other hand, has plenty of Deer but no Autclo])es, savi* the. 
Prong-hom. The more nearly akin the two species or groups 
of species are, the fiercer will be the competition ; for u lu'ar 
kinship will at least often imply similar habits, the n^e.d lor 
similar food, and other likenesses which will prevent both from 
successfully occupying the same tract of country. The remark- 
able fauna of Australia is believed to afford mi exam])lc of this. 
In that country the prevalent inhabitants are the Mur.su])ialH. 
The Monotremes are found there also, and nowhere elsi' huv(( in 


Hew Guinea and Tasmania. The remaining mammals art( in- 
conspicuous; they embrace a few Eodents and Bats, and the 
doubtfully indigenous Dingo -dog. Now the Marsupials lyti 
fitted to every variety of life. We have the grazing Kangaroos 
and Wallabies, the burrowmg Wombats, the arboreal Phalangers. 
and the carnivorous Dasyures. In the second place, it is an 
un(juestioned fact that the Marsupials are an older race than 
are the existing Eutherian mammals ; they were the dominant 
mammals during the Secondary epoch. At that time they were' 
more widely distributed than at present. In most parts of the 
world they are now absent, since they have been Huccessfully 
ousted by the more highly organised groups of Eutheria. But at 
that period, when the higher Eutheria were in the ascendant, 
Australia and the islands to the north became cut off from Asia, 
and thus became freed from inroads of Eutheria, which wen> 
partly prevented by the physical barrier of the sea from effect- 
ing a settlement, and partly perhaps prevented owing to the 

S^habif^^™® Marsupialf Likcnes.s 

istenfe. ^Inhabitants victory in the struggle for 

accori'i^r?' hare besn her, made arj m 

Zita geographical 

mstribution. But the past range of animals appears to !m> 

leae con»a.nt mth the receired riewa. In Tert4 
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period, groups of animals had often a far wider range than 
at present. To-day the Ehinoceroses are limited to Asia and 
Africa, and to quite limited parts of the former continent. 
In the past, these animals were abundant in Europe and 
North America. Wild Horses now have a range which is not 
widely different from that of the Ehinoceroses, save that they 
extend into the more northern regions of Asia. Their remains 
are abundant both in North and South America. The Hippo- 
potamus, now confined to Africa, once ranged over Europe, 
Madagascar, and India. There were plenty of American and 
European Lemurs. Elephants were nearly world-wide in their 
range ; and, in short, restricted distribution seems to be on the 
whole a characteristic of animals of the present day. 

These statements, however, though perfectly true, must not 
lead to erroneous inferences. It is rather impressed upon the 
reader, in books which contain sections dealing with geographical 
distribution, that animals on the whole occupy more restricted 
areas at present than in the past. There are, however, plenty 
of examples of groups of extinct creatures which had, so far as 

know, quite restricted range. Thus the Toxodonts were 
purely South American, as were the Glyp^donts and some other 
forms. And, on the other hand, the Cervidae of to-day are as 
widely, if not more widely, distributed than at any other time. 
The Hares and Eabbits are now nearly universal in range ; the 
Cats almost so. We meet with Bovidae, even excluding the Sheep 
and Goats, in all the four quarters of the globe, excluding only 
South America and, of course, Australia. The Camelidae are still 
common to both the Old and the New Worlds. 

During certain periods of the Tertiary epoch it is true that 
there was more similarity between Europe and North America 
than tliere is at present. It would have been quite necessary to 
unite both into a Holarctic area, such as is now insisted upon by 
many; but the reasons for this union would then have been 
stronger, ^he fact is, however, that the closer resemblances were 
due to the larger number of families of animals which existed 
tlmn than now ; these have decayed away from both continents, 
aM allowed the unlikenesses bet-^een the mammalian fauna of 
both to become evident. But the likenesses which still sur- 
vive have led many to associate the two regions closely together. 

So far as the history of a genus or family or larger division 
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can be traced, it results as a conclusion that from a given area of 
origin the group in question migrated in all directions where 
possible to a varying degree; it then died out in intervening’ 
tracts, or was left only in a certain part of its former and more 
extensive area of range. 

Zoological Regions. — Seeing that each species of animal has 
its own definite range, it is clear that the earth’s surface can be 
apportioned into divisions which are characterised by theii' 
animal inhabitants. We shall divide the earth into realms, 
which are the largest divisions ; then into regions ; and. 
finally into subregions. It must be borne in mind that the 
various groups of the animal kingdom are of diffi'rent a^es, 
geologically speaking, and have therefore had less or more time, 
as the case may be, to settle down into their present distribution, 
and that different animals differ greatly in their rate of multi- 
plication, their power of migration, and their susceptibility 
to the effectiveness of various natural and other barriers to 
distribution. It is not, therefore, possible to divide the 
world into realms and regions which shall exiu’css the facts of 
distribution of the entire animal kingdom. Sucli divisions, 
which are common iu text-books of zoology having but a sinan 
section devoted to zoogeography, are at best mere approximations 
and averages ; no good is gamed by taking such a comprehen- 
sive view of the matter, as the essential object of subdividing- 
the earth s surface is thereby lost sight oi. Thu zoogeographical 
division of the earth which will be adopted liere is that origin- 
aUy recommended by Dr. Blanford, and now accepted by a 
number of authorities. There are three “ realms,” to which a 
fourth may perhaps be added — though on negative grounds, and 
merely for the purpose of empbisising the parts of the world to 
which mammals have not gained access. The reahns are again 
divisible into regions, at least in the case of one of them, and 
the regions may be again separated into more or less distinct 
subre^ons or provinces. The three primary divisions or realms 
w ich contain mammals are the Notojgiean, including Australia 
and ^rtain islands to the north of it ; the Neogaean, or .the 
bouth American continent and Central America; the Arcto- 
gaean including the continents of North America, Europe, A'Sa, 
together with the adjacent islands, such as the 
West Indies, East Indies (exclusive of those which fall within 



TI 


NOTOGAEA, NEOGAEA, AND ARCTOGAEA 


85 


the realm of Notogaea), and Madagascar ; and finally, the realm 
of Antarctogaea or Atheriogaea, which embraces New Zealand, 
the Antarctic continent, and a series of islands such as South 
Georgia and Kerguelen, and possibly even the extreme south of 
Patagonia. This latter quarter of the globe will need no iurther 
reference, as it has no truly indigenous terrestrial mammalian 
inhabitants. We cannot include the Bats in this statement, as 
their distribution is due to different powers of extending their 
range, and to different barriers from those which go^’'ern the 
range of other groups of mammals. 

(1) Notogaea.^ This realm is characterised by the exclusive 
possession of the Monotremes : — that is to say, one of the two 
primary divisions of the Mammalia is absolutely restricted to 
this area. It contains, moreover, the vast majority of tln^ 
Marsupials. Further, the realm of Notogaea is to be dis- 
tinguished by the entire absence of the higher mammals, with 
the exception of a few small Rodents (The Bats are ignored 
for the reasons stated, and the Ringo is believed to have been an 
importation.) It cannot be disputed that this is a very distinctly- 
marked area of the earth’s surface. 

(2) Neogaea. The continent of South America has no 
Monotremes and only a few Marsupials, all of which, with the 
exception of Caejwlestes, belong to the Polyprotodont division of 
that order, and to a j)eculiar family, Didelphyidue. Tlie recent 
discovery of other fossil Marsupials, however, to some extent 
favours Huxley’s view that Neogaea and Notogaoa fonu ont‘ 
realm as opposed to the rest of the world. Besi(U*.s this, 
Neogaea possesses the Edentata, which are found nowhere else* ; — 
that is, the division of the Edentata to whicli the name is 
now restricted by some authorities. It is also characterised by 
the nearly entire absence of the important order of Tnsf^.ctivora ; 
and, as minor marks of distinction, by the absence of Antoloi)es, 
Oxen and Sheep, of the Ichneumon tribe, of Horses, and of Lemurs. 
It has the exclusive possession of the Hapalidae and Cebidae, 
and of several families of Rodents. 

(3) Arc^gaea. This vast real^i is clearly capable of sul)- 
division into four regions, which will be considered in detail 
later. In the meantime the points of likeness between these sub- 
divisions is more marked than are either the resemblances or the 

1 This term is sometimes used in a wider sense ; of, vol. viiL p. 74. 
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differences of any one of them to either of the two realms which 
have just been defined. The two realms that have been discaissed 
retain their distinctness from each other and from Arctogaea lev 
a considerable way back into the Tertiary period. It is not until 
we reach very early Tertiary times that Edentates are met with 
in North America; and then it cannot be regarded as absolutely 
settled that the Ganodonta are really the forerunners of the 
Armadillos, Sloths, etc.^ Nor do we find Marsupials in Europe^ 
xxntil far back in time, and at a corresponding period in North 
America. Indeed the fauna of South America in .late Tortiaay 
times was even more distinct than it is now ; for then we liad 
confined to that region the Toxodonts, Glyptodonts, Mac>vc(uchcma, 
and other forms, while in Axistralia there were still ]Vrarsu])ia.ls. 
In late Tertiary times Europe and India' were by no means 
so distinct from Africa as they are to-day. North Anuu'ica does 
not resemble the Old World quite so much as the sulxli visions 
of the Old World resemble each other ; bxxt, as will be pointed 
out later, there are and were very substantial agreenuiuts. Tlui 
Elephants, Ehinoceroses, Giraffe, Hippopotamus, OryatcroiniBf 
now distinctively African or Indiaxx animals ; bxxt all those 
genera, or at least families (in the case of the CJirufle.), havti 
occurred in Emope during quite recent times. Lyvaoih indeed, 
now confined to Africa, is thought to have had a European 
origin from its occurrence in caves there. The Hyaena and tlu^ 
Lion, certain members of the Horse tribe, Apes, a-nd other 
animals, were also but are not now European. 

India again, and the Oriental region generally, once ])OHHessod 
the Hippopotamus, the Chimpanzee, Giraffidae, the Antelopes, 
Odbics, Strepsiceros, and Orias, which are now purely 

African animals. It shares at present with the Ethiopian region 
the Catarhines, including the Anthropoid Apes, the Lemurs, Tra- 
gulina (the genus DoregJ^srium is also known from fossils in 
India), Manis, Syama, the Cheetah, Elephant, Rhinoceros, and the 
Eatel. There is, in fact, no order of mammals which is tiow 
absent from one of these three regions though present in the 
others, save the Lemurs, and they occurred in past times in 
Europe. The Tapir of India is known fossil in Europe, and tlu^ 
latter continent had its Monkeys and even Anthropoids. On the 
other hand, North America is more distinct. It has no Lemurs, 
Apes, Elephants, Ehinoceroses, Tapirs, Old World Edentates (Effo- 
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dientia), Viverridae, Horses, or Antelopes, excepting Antilocajpra, 
a type of a separate division of Bovidae. But since several of 
these groups have been represented in recent times, no primary 
line of division can be profitably drawn. 

Arctogaea as a whole may be characterised by both negative 
and positive characters. As negative features may be mentioned ; 
— ^the entire absence of Edentates (Necrodaayjpus of Pilhol is 
rather doubtful, see p. 164, n.), though a few crept up into the 
Nearctic region from Neogaea during past times ; and of Hapalidae, 
Cebidae, and Marsupials, except an Opossum in North America. 
This realm has, on the other hand, all the Lemurs, all the 
Insectivores with the exception of the West Indian Solenodon, 
all the Proboseidea, Ehinoceroses, Horses, Deer, Antelopes, the last 
group including the Oxen and a variety of other important 
families. It is in fact the headquarters of all the Eutheria with/ 
the exception of the Edentata and Marsupials. 

The subdivisions of this realm have been variously effected. 
The classical subdivisions are of course those of Mr. Sclater, who 
would recognise (1) the Nearctie, North America; (2) the Palae- 
arctic, including Europe, Northern Asia, and Japan; (3) the 
Oriental, including Asia south of the Himalayas and the islands 
of the Malay Archipelago as far east as the Australian region ; 
and (4) the Ethiopian, ix, tropical Africa and Madagascar. Some 
would alter this by uniting America and the north of the Old 
World into a Holarctic region, separating off the southern parts 
of the North American continent into a Sonoran region. To 
some, the claims of Madagascar to form a separate region are 
convincing. To distinguish the boundaries of the several regions 
is a difficult task ; they dovetail into each other on the frontiers 
with the complex curves of a puzzle-map. The difficulty has 
been grappled with by the suggestion of intermediate transitional 
areas ; but this proceeding really doubles the difficulty, for there 
are then two frontiers to delimit in each case instead of 
only one. The animal inhabitants must be expected to mingle 
somewhat at the lines of junction of one region with another. 

The Sonoran region does not appear to us to have great claims 
to recognition. It shows a mingling of southern with northern 
forms exactly as might be expected An Armadillo and Didel;p7iy$ 
have, as it is believed, invaded it from the Neogaeic realm; it 
possesses also the South American genera, Dicotyles, Nasua, Cone- 
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patus, Sigmodon. On the other hand, the Sonoran genera AntilO'^ 
capra, Cynomys, Procyon, and the Insectivora Blarina and Scapamos, 
extend further north. Peculiar to this region are only six genex’^^ 
of Eodents, which seems an insuf&cient reason for raising 
Sonoran province to the dignity of a region. Considered from tlx <3 
point of view of numbers of peculiar forms, the Thibetan subregioxx 
has more claims to di^inction as a region ; for confined to that ara^x 
we have the genera Nectogale, Aeluropus, Pupetcuiirus, PantholojpSp 
Bu^rcas; while by slightly extending its limits, a number oi" 
other peculiar forms might be added. Madagascar has distinctly 
more claims to regional division. Absolutely confined to it ar<3 
eleven of the seventeen existing genera of Lemurs, the family 
Centetidae among the Insectivora, which contains seven genera, 
and another recently discovered and peculiar genus, Qeogale ; itJ 
has six peculiar genera of Viverridae ; it has five peculiar genera 
of Eodents. In addition to this it is negatively characterised 
by the absence of the following typical African animals, Pelidae, 
Proboscidea, Ehinocerotidae, Equidae, Monkeys, etc. It seenas 
to be impossible to avoid allowing the rank of a region to this 
part of the world. 

In separating the Nearctic from the Palaearctic region, stress 
must be laid rather upon the absence of Asiatic and Euroi)ean fornxs 
from North America than upon the existence in the northern half 
of the New World of many peculiar forms. Peculiar to the Nearctio 
are the Goat genus Ifaploceros, the Eodents Brethizon, Bapus, and 
the family Haplodontidae. The Mole genus Gondylura is also 
restricted to this part of the New World. Even so it has moro 
peculiar forms than the Sonoran. If we add to this the absences 
of Horses, Antelopes except Aniilocapra, Pigs, Hyaenas, etc., there 
are strong grounds for retaining this division. It must be 
agreed, however, that it comes rather nearer to the Eurasian 
district than the latter does to the Oriental. 

The Oriental region has many characteristic animals. It lian 
among the Anthropoid Apes the Orangs and Gibbons; of Old World 
Apes it has confined to its own area the genera SmumopitlhecxiB 
and IPasalis, Of Lemurs there are Loris and Nycticehus, and 
Tarsius, representing a family of that order, or even a sub-orders 
The Gale^ithecidae are entirely Malayan. There are many 
Eodent, Carnivorous, and Insectivorous genera ; the Ehinocerose^; 
and the Elephant of this region differ from those of Africa. 
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conclndes a sample from a very rich list of ])eculiar 

forms. 

The. Ethioi)iau region has also its Anthropoids, the Gorilla and 
the Chimpan55C(‘, but they belong to genera or a genus different 
from those* whndi include tin* Oriental forms. Tluno a.rc five 
])Oculia.r genera of Oe.reojiitheeadae. The I-K 3 murs 3*estricted to 
this region are Gt'datfo, lWodufi<^i($ md Arrioeelvs, The peculiar 
Insectivorous families Ma<‘.roseelidao and Ghrysoehlorklae are 
only found liexc, besides ina.ny other peculiar genera. Africa is 
especially the home of Autelo])es, and the (Uraffe is not found 
now outside its borders. The Eh'phant and the Ilhinocovosos are 
of diiferont species from thost* of India. There are many peculiar 
llodents and Ungulates. 
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THE POSSKLE fOEBRUHNEES OB' THE MAMMALIA 

The relationship of Mammals to Vertebrates lying below them 
in the scale, their origin in fact, is a much-debated question, 
with many attempted solutions. To enter into this largo 
question in detail would involve a great deal of useless state- 
ment of arguments founded upon misleading or upon quite in- 
accurate “ fects.” It will perhaps be sufficient if we reflect here 
the current view most in vogue at the present, i.e. that which 
would refer the Mammalia to reptiles belonging to the extinct 
Permian and Triassic group of the Thcrqmorpha (also called 
Anomodontia). These have been explored lately to a very large 
extent, and chiefly by Professor Seeley.^ The very fact that a 
genus Tri^odon, only known by the forepart of the skull, has 
been call^ Mammalian and Anomodont by various authors, 
shows at least the difficulty of differentiating the two groups when 
the material for study is imperfect. As a matter of fact 
these Theromoipha are without doubt reptiles ; they show, for 
example, a lower jaw formed out of several distinct pieces, of 
which the articular articulates with a fixed quadrate on the 
skuU. They possess the characteristic reptilian bones, the 
“transverse,” the pre- and post-frontals, and there are various 
other points of structure which leave no room for doubt as to 
their truly reptilian nature. There are, however, numerous 
indications of an evolution in the mammalian direction in all 
parts of the skeleton, to the more important of which some 
reference will be made here. It may be as well to clear the 

' A series of papers in the JPMl. Tram, for 1888-86, of which, a usefal abstract 
by Prcfessor Osborn was published in the AmerCem NoitmaiHst, 1888, p. 300 ; see 
also Cambr. Nat. Eist. jm. 1801, p. 303. 
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ground by iiuuiiioning tlio lact that among the Thoromorplni 
four diKtiuc't ty]Jo.s of reptiles are incduded, which are consideretl 
to form four ord(u\s, i.e. the Pareiasauri, the Theriodontia, the 
Anoinodoutia (Dieyuodoutia), and the Placodontia. 

Pht*. tivst. of diviaiouH includes what seem to be basal 

forms. Plu^se r(‘ptiles vshow numerous points of likeness to the 
Amidiibiau I.abyrintliodouts.’- On the other hand the tliird divi- 
sion, that of the Dicynodontia, are highly- a])ecialised Thero- 
mori>hii, from which no further evolution would appear to have 
been possibU^. Thus the dentition was either completely lost, 
or reduced to tusks as in Din/mxhm. We need not tlierefore 
eoiuHUii oursidves in the present volume with these Anomo- 
donts. It is witli the Thoriodonts that our business lies, 
d'ho very name, Ik* it observed, is aptly chosen on the hypo- 
thesis to b(^ (‘Xjda-iued here ; but it is not only in the teeth 
that these re}»tiles show lik(*iUiSHe.s to the Theria or Mammals, 
but in alnuKst (*,vt*ry filature, of their ovganiwition. Xlidike. other 
i\‘p)tiles, the Theromorplia. in general were lifted comparatively 
high above tho ground on legs of fair length and of mam- 
malian relationship in tln^ position of the segments of tho 
limbs. The typi(*al reptile grovels upon the* earth with legs 
sprawling out., as tlu^ v(‘ry name suggests. One bar to 

tlie Th<‘viodonts luung on the. direet line of nuimmaliau ancestry 
has be.en urgeil as a preliminary dillhuilty, and that is their 
larg(^ size. d'lu* eavli(‘st undoubtod mammals W(*.re small 
creattires, eomparable to a Hat or a Mouse, in size ; wluToas a good- 
sized f^ear or a Wolf is a better staucbml of size for some of the 
host-known genera of Thoriodonts. It has, however, been quite 
])ormissibly sugg(»sted tliat living in compatiy with theses large. 
Thoriodonts were loss obtrusiva^ genera, from which tlu^ mammals 
might have sprung. It is so familiar a fact that a given group 
of animals gimerally contains giants, dwarfs, and members of 
internuMliate. size, that this suggestion may almost be aocepted 
as a fact. It need at least present no difficulties to us in our 
comi)arisonH. 

The most salient '' mammaligyi ” feature of the Theriodonts 
is the heterodonty of the teeth, the pattern of the molars/* and 
tho limited number which constitute the series. The fact, too, 
that they are limited to the dentary bones below and to tbi* 

^ Of. vol. viii. p. 82. 
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maxillae and the premaxiUae above, is a sine qua non for 
mammalian comparison.^ In the more basal Tberoinoridia the 
teeth are not so limited in position. Finally, to e(>uii)lete the 
remarkable mammalian resemblance of the teeth of those re])tile.R, 
it must be mentioned that in Tritylodon and Diaih'niodooi the 
roots of the molars, as we may fairly term them, though not 
actually divided after the mammalian fashion, were deeply 
marked by a groove, which suggests an incipient di vision or a 
fusion of two distinct roots. Some of these facts of strxicture 
may now be considered in further detail. As to the incisors 
and canines, it is sufficient to say that the numl)ers of tluj former, 
and the shape of the latter, are in perfect consonaiKU' with a 
derivation of the Mammalia from this group. 'I'hc molar series 
can be divided into premolars and molars, at lea,st in so far a-s 
regards their shape ; for the anterior teeth are often stutdler and 
less comphcated than those which follow, as is often tlu*. east*, witli 
the two series in mammals. The molar series also consist of* teeth 
in close apposition to each other and separated from the canines 
by a diastema, which is a character of mammalian t<a‘,th, Tim 
fact that in the reptile Cynognathus and the mammal iMyr^- 
mecMus there are nine of these molar teeth in (‘uch half of (Mich 
jaw is perhaps not a point upon which it is desiral)h‘. to dwoll 
with too much weight; hut the general fact that tlu^ molars arc 
further reduced in some genera of Theriodontia tliuu in that 
which has been mentioned, is clearly a matter of si^^nificanec 
when the ancestry of the mammals is under consitleration. 

The most interesting fact about the molar smiths in tlu‘ 
Theriodontia is that we meet with the two types of molars that 
occur in the mammals. Cynogwitlms and otluir gtmora hurt* 
molars which consist of a main cusi), and of one cusj) Ixdon* and 
one after the main cusp; in fact these teeth are tri(*om><lont as 
in certain early mammals, a state of affairs which is luditwed 
by the trituherculists (see j). 5G) to have* i)rcc(ale<l tin* 
tritubercular tooth- There are also “ multitubt^renlar ” t<*eth, 
especially well developed in Tritylodon, where tlu^y (‘xuc^tly 
resemble those of certain Multituberculata, and whose. Htriu^turo 
originally led to the placing of Tritylodon among the maimuuls of 
that group. If there is any question about the niummuliun nature 
of this fossil, there remain several other Theriodontia in wliich 
the multituberculism is well marked. It is so in Trirhachodon 
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and in Diademodon for instance. This incidentally lends some 
support to the idea that the Mammalia have been evolved from 
two sources, a way of looking at the origin of the group that 
will coincide with the views of some authors like the late Dr. 
Mivart, and will at the same time reconcile the trituberculists 
and the multituberculists. Dor we should then assume that 
the Eutheria and Triconodontia had originated from some such 
form as Gynognatlius; and the Multituberculata and the ex- 
isting Monotreiues from some form like Diademodon, It is not 
of great use to point out that Diadeimdon is really of the tri- 
tuberculate pittern, because in its molars, though multituberculate, 
the trituberculate main cones can be recognised ; for that state 
of affairs could just as well have been brought about by a 
reduction from the multituberculate type. The skull of these 
Theriodonts shows some well-marked approximations to the 
mammalian type. There is in the first place a commencing 
consolidation and reduction of the individual bones, which is so 
distinguishing a feature of the mammalian skull as opposed to the 
skull of lower vertebrates. In Cynognatlim the postorbital is 
fused with the jugal, and thQ supratemporal with the squamosal, 
forming apparently one bone. In the lower jaw the splenial is 
often reduced to the thinness of paper, thus indicating a com- 
mencing disappearance. In many Theromorpha the squamosal 
shares largely in the formation of the articular facet for the 
lower jaw, obviously an important mammalian characteristic ; 
this is brought about by the reduction of the quadrate, which 
latter bone, moreover, acquires in certain particulars the appear- 
ance of the mammalian malleus, with which it is, according 
to many, homologous. But this subject has been already dealt 
with on page 26. A very pronounced likeness to the mam- 
malian skull is that there are two occipital condyles. That 
this has been brought about by the further development of 
a tripartite condyle such as occurs in tortoises, and that by 
the suppression of the basi- occipital part, does not affect the 
resemblance to the mammalian skull; in fact it explains the 
origin of two condyles from the typical reptilian single con- 
dyle, and disposes of the necessity for believing, with Huxley 
and others, the Amphibia to be on the main line of mam- 
malian evolution on account of their two condyles. The 
general aspect of the skull in Cynognatlius has been com- 
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pared to that “of Thylaeinus or Dissacus'' No one cau t‘X- 
amine the actual sketches of the skull of that Tlicriodont 
without endorsing that oxunion. As a curious detailed ])oiiih 
of likeness to certain Mammalia may be mentionc^d “a sniull 
descending process of the malar bone, which may he, n. diminu- 
tive representative of the descending- elenuait of tlu^ malai* 
seen in HI other km, Nototherium, Dijyrotodon y eevtaiix 

Edentata, such as Glyptodon, Megathcrmniy Mylodon, Mnalyp^n^^ 
but unparalleled so far as I am aware in fossil reidiltss/* (Osborn*]) 
The zoologist cannot help being impressed with tlu‘, Higiiiticnm-t": 
of small details of similarity, which do not seem to ht^ due in any 
way to surrounding conditions of life, and tlms rcdoralde to mere 
convergence, like the fish-like form of Whales and St‘a.ls. 

The rest of the skeleton of the Thoriodontia, is l>y no menus 
so well known as the skull and teeth. But from what known, 
other mammalian characters cau be pointed out-. tlu‘* 

most striking mammalian feature is to he found in the scapula 
of Cynognathus, It is in this creature somewhat narrow and 
elongated; but it has a well-marked spine, ending in u hookcal 
acromion. Now it is to be noted in support, so far, of thu 
diphyletic origin of mammals, tliat in the Monotrtnuts as in 
Wliales indeed, the spine forms the anterior border of tho H(*a]uila, 
and is coincident with it, there being thus no i)n*scui)nla hit 
all in the Monotreme, and only a tracci of it in tau'iain ‘^diales.^ 
Whether the multituberculate TrityUnlofi or J>iftdvmo(h))i had 
a scapula after the Monotreme pattern is not known ; l)nt it in 
clear that the scapula of the triconodoiit Vynoymilua^ is (juik^ after 
the pattern of the Eutherian scapula. Enrthermore, Prohissor 
Seeley is of opinion that tho coracoid was relatively small, and 
indeed smaller than the same hone in EdentaU^s, and rr Jorllor! 
than in Monotremes. Another fact of structure wlu(di points 
also, possibly, in the direction of a diphyletic origin for thv. 
Mammalia, is the double-headed ril)s of Oyno(jiuct>th%H, As is widl 
known, the ribs of the Mouotremata have only the central head, 
the capitulum. 

As a general mark of affinity with mammals the reduction of 
the intercentra in Cynognadms may be noted, and also the 
existence of a small though perfectly obvious obturator-foramen, 
separating the pubis from the ischium. There are further details 
. ^ It may be necessary to exclude tlio 'Whales from the compariHon. 
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which tend in the Hamc direction. And we shall probably not 
go far wrong in the present .state of our knowledge if we 
assign tlie origin of the mammals to some type which would be 
included in the order Theriodontia or at least in the sub-class 
Theromorplnu 



CHAPTER IV 


THE DAWN OF MAMMALIAN LIFE 

The animals tliat we considered in the last chapter, though show- 
ing certain unmistakable likenesses to the mammals, are never- 
theless unquestionably not mammals but reptiles. In the 
Triassic strata, however, we first meet with the remains of 
undoubted mammals. The Mammalia first appeared upon the 
earth in a tentative and hesitating way : they had not east off 
many of the characters of their supposed reptilian fori'.fathtirs ; 
they shrank from observation and destruction by theur small sizts 
and apparently, so far at any rate as their teeth afford a clue, hy 
an omnivorous diet. The world abounded at that period in largt‘. 
and carnivorous reptiles, which may indeed have been the 
principal enemies with which the first mammals had to cope. 
These early mammals lingered on to so late a perioA* as tlui 
Eocene; but the majority of the genera were Triasaic, Jurassic, 
and Cretaceous. Certain of the primitive mammalian fi^rms hav(‘. 
been referred to the Marsupials, and their resemblances to tlu^ 
Monotremata have also been pointed out. The current view of 
the present time, however, is that they form a special order, 
which may possibly have embraced the ancestors of both 
Marsupials and Monotremes ; for it is reasonable tty explain in this 
way the combination of characters of these two orders which th(»y 
present. For this group the name Allotheria has been proposed 
by Marsh, and Multituberculata by Cope ; the latter term m tin*, 
less suitable, in that the Monotremata (Ornithorhynchm) are also 
“ multituberculate.” The group is known in a very imperfect 
fashion. The remains are but few and fragmenifcary ; and for the 
most part we have only a few teeth to speculate upon. This is 
natural enough, for the harder teeth might easily be supposed to^ 
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haV*© resisted the decay which would ]^ore readily ^ect the 
soft^^;;, bones. there are bones it is frequently the lower 

jaw ^oni which his been preserved for us — a bone which has also 
been preserved in the case of some of the contemporary Marsupials. 

It has beeif pointed out (from the observation of dead dogs 
floating in canals) that the lower jaw is occasionally detached 
from tl^xarcase. It is the most readily separable part which 
contains a* skeleton. It may be, therefore, that the remains of - 
these early mammals, floating down some rivei* to the sea, may 
have lost their jaws while in ^ river, or at furthest in the 
shallowwaters of the sea, the re^ of the carcase floating out to 
a greater distance, and being finally entombed in the stomach 
of some carnivorous fish, or in the mud at the bottom of a deep 
ocean, which has nevei^ since seen the light. 

The characters of th^ group are really more those of the 
Monotremata than of the Marsupials. The undoubted likeness 
which their molar teeth show to the temporary teeth of the 
Platypus have already been commented upon. Like the Mono- 
tremes the Allotheria appear to have possessed a large and 
independent coracoid; the evidence for this rests upon the 
discovery of the lower end of a scapula of Camptomus, a Cretaceous 
genus from TSTorth America upon which there is a distinct facet 
for the articulation of what can have been nothing else thaijj^ a 
" coracoid,^jgpn the o;^her hand they differ from the Monotremata 
by the pl^ence of incisor teeth which were Eodent-like in form, * 
and mot very different from those of certain Marsupials. This 
point of difference cannot be regarded as of very first-rate im- 
portance; no., one would relegate the Sloth and the Armadillo to 
dijfiferent orders on account of their tooth differences, which are 
about on a par with those to which we have just referred. It 
seems indeed that it will be ultimately necessary to rub 

out the bounda^ line which now ^vides the AUotheria and the 
Monotremata. 

The Plagiaulacidae are unquestionably mammals, and they 
are placed by 1most naturalists in this at present uncertain group 
of Multituberculata, which will be^retained here in deference to^ 
the distinguished, authorities who have instituted the groupf 
though "there are Ifeit few characters by which it can be* defined. 
This family though appearing in the Trias, extends down in time 

the Eocene. The t 5 $)e-genus, that which has given its name to 
von X H 
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As it is not Triassic, the consideration 
of its charaibfers will be deferred until later. Mibylcstes is a 
Khaetic genus, known from rocks il^ Germany and England ; 
but it is entirely based upoh :^jiolar teeth. M, antiquus has a two- 
rooted mol^^f an elongated ferm with a row of tubercles on either 
side of a ‘median groove, which traverses the long axis of the 
tooth. To some extent the teeth of the ancient form resemble 
those of Ornithorhynehus. Microlestes has been sometimes spoken 
of as a Marsupial, but Mr. Tomes ^ has found that it does not 
show one very universal character of the Marsupial teeth : 
it has not those continuations of the dentinal tubes which 
traverse the enamel in all Marsupials that have been examined 
with the sole exception of the Wombat. 

The rarity of the refnains of mammals in these earliest rocks 
of the Secondary epoch has been accounted for in another way 
from that which has been suggested above. It may be that the 
group Mammalia was not evolved in Europe at all, and that the 
stray remains which have been found in that continent represent 
the fragmentary remnants of a few scattered immigrants which 
heralded the later invasion of more numerous genera during the 
Jurassic period. 

The Mammals of the Jurassic Period. — Some of the AUo- 
theria or Multituberculata described in the last section occur in 
the rocks of this early part of the Secondary epoch. They are 
doubtful in position, as already stated; some of them indeed, 
as for instance Trityhdon and JDromatherium, are possibly not 
mammals at all, while the remainder probably belong to a non- 
existent order of mammals. Along with these dubious creatures 
are the fragmentary remains of small animals which are not 
merely m a mm als, but in all probability definitely Marsupials. 
It is true that here again we have little beyond lower jaws 
md teeth to deal with; so that there may be less certainty 
in ^ referring them to the Marsupials than appears to be the 
opinion of the majority of Palaeontologists. 

Professor Osborn in facjj considers that the Mesozoic ^Siammals. 
consist of three groups: {1) The Multituberculata, including 
the Bolodontidae, Stereognathidae, Plagiaulacidae, Polymasto- 
dontidae, and possibly the Tritylodontidae (which, howler, are 
regarded by him and by others as more probably reptiles of the 
^ VeTital Anatomy^ 5tli ed 1898, p. 804. 
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Thoroinorplious grou})). (2) The Triconodoiita, whieli were. 
Marsu]>iaLs, though in all probability with a compl^fc(^ succesHion 
of tt‘etli and wit/li an allantoie jdacontation, TIiih group will 
in(dude the gviu‘ra P/mm>Mhcnmn^€r\(\ AinpldUdeH, as well as 
Triromfhm and Hptflarothrrkrm. llnally wo have the Tntii- 
iHTO.ulata (or InsBi^tivora Trimitiva) \vith the genera Art^lvithrvium, 
Peramim, AmhJothm'inmy Atylacodon, and Dryoledvs, 

\V(* shall takt^ thest*. three groups in order. The Multituherculata 
liavt^ a.lr(‘ady lieen to some, e.xhuit deiined, if such a word can ho 
uH(‘d to <»x])ress tlu* sunnnation of the very scanty infonna-tion at 
our <liH])osah Of this group, PhujUmhur is a genus which occurs in 
tlu‘ Purl»tH*.k IumIs; it is only known ly lower jaws implying an 
animal of the siyit^ of a hat or ratlu^r smaller. The jaws have in 
front a. huge iiuusor whic.h looks Uod<‘nt-hke., and also like those of 
tlui Diprotoilont MaiMupia-ls ; hut it is ]i(‘ld that tlu^so te<^th did not 
grow from pm*sisttuil» pulps, and t1u»n* is in any (wise no anterior 
thu‘.ken<‘d coating of enamel. (Amines a-reahsiuit; the diastema 
is followinl hy iouv pnunolurs increasing progressively in size and 
poHSi^Hsing sonuiwhat (H>mpli(»,aU‘d grinding sxarfaces. These surfaces 
an*, fornuul hy st*,v<*ral ohliquely-Het ridges. Th<‘. HU(*.c(ii*ding tetitli 
ari'. ternunl molars on a(HMMint of their diilereru'O in structure, and 
then* are Init two of tluuu on eacli side. Th(^ molars are of a 
pattern common in the Multituherculata ; the* (;entro is hollowed, 
and th(^ raisc‘d rim is Iniset by tubercles. ()th(‘r tlurassic. genera 
of MultiituhennilatOH are Jhlodon, Allodon, and 
All of these posstws the same mult.ituherculate molars. 

Of the TrwioiuHlonta the tyi>(*.-gennH is THvmuAon, This genus 
is liethu* knowti than most Jurassiis maimnals, sinen both the ujipcr 
and tlu^ lower dentition have been descriluHl. Tt. a])])earH to have 
posst^sstul the tyj)i<’.al Kuthi^rian dentition of iorty-four t(*eth, to 
,whic.h a foxirth molar is added in mi\w Hjxecies. Tlu^ gi'cat differ- 
eiUH*. between the molars ami ])remolars argues a <joxui>lete tooth- 
ckangt*. Tlu* gcims is Ameri(ian as well as Kuroi>ean. 

has more molars, five or six, 

Phdmdothrrmm hnvklmid% other hand, is a much 

older tyiH% in the form of its teeth. There an^ howev(‘.r, not so 
many of thorn as in Amphitherinin ; Plumolotherkvm has but two 
]>remolars and five molars, making a total of forty-eight teeth. 
The teeth are of the tricnnodmit form, the three cusi^s being in 
Hue, and the middle one the largest. 
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A'nh'pliiUstes has teeth of the same pattern Imt has more of 
them, the premolars and molars being respectively four and five. 
All these animals had the lower jaw inflected. Whether the}' 
axe all Marsupials or not, it is clear that rhascolothouinn and 
Amphil^tes should be united and placed away from AvvphithvHwn 
on account of the more primitive form of their teeth. 

We next come to the Trituberculata. 

Among the most celebrated of these remains arc a few javvH 
discovered in the Stonesfield slates near Oxford, and e.xamint'd by 
Buckland, Cuvier, and some of the most eminent iiatiiraliKts of the 
beginning of the last century. These jaws have betui lately su)>- 
mitted to a careful re-examination by Mr. Goodrich/ who Ims 
increased ou|:. knowledge of the subject by exposing from the 
rocky matrix TO which the jaws lie fresh details of tlu»ir structure ; 
it is probable therefore that now all that there is to l)e learnt 
from these specimens has been recorded. 

Ampidtheriwn prewstii was a creature about the size of a Eat.j' 
Its jaw was first brought to Dean Buckland ab 9 ,ut the year 1814, 
and described six years later. Buckland thought tlu*- jaw to bo 
that of an Opossum, an opinion in which Cuvier ooncurrtjd. The 
jaw, however, is marked by a groove running along its length, anti 
this groove was regarded by de BlainviUo as evidence of tlic c*.om- 
position of the jaw out of more than one eleme;at, which would 
naturally lead to its being regarded as the jaw of a reptile." Tlim 
species and another named after Sir Eichard Owen have a dental 
formula which, like that of the Marsupials, is large as compared with 
that of the Placental mammals ; it runs : I 4, 0 1, Pm 5, M 6 — 

64 teeth altogether. This is a larger number than we find in any 
existing Marsupial, But as in Marsupials, and in certain Insoctivora 
also, the angle of the jaw is inflected. These teeth are of the 
tritubercular pattern with a " heel.'' They are in fact closely like( 
those of the living Myrmecobim ; but not, it should be remarked^ 
unlike those of certain Insectivora. ‘ 

The Mammals of the Cretaceous Period — At.ojie time 
there was a totally inexplicable gap between the Jurassic and 
the basal Eocene, a series of strata which occupy an enormous 
expanse of time in the history of the earth having appeared to 

^ “On the Fossil Mammalia from the Stonesfield Slate," Quwri, Joum, Micr. 
ScL XXXV. 1894, p. 407. 

® This groove has been found in tlie existing Mynumlimi see ]>. 154. 
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l>e devoid of niaiuniiiliiin rtiiiiains. This gap, however, has been 
tilled u]) by the <liseoveiy of mammalian remains in the North 
American Ijaramic ioruiation, which seems to be clearly of Creta- 
ceous age. Furthermore, it is held by some that the Purbeck beds 
are more ])ro|)(n’ly to be placed with the Cretaceous, wliich would 
then iuie(^.Hsit<ite the considcra.tiou under the present heading of 
some ot the ty])es already dealt with j and if, as is suggested in 
the following sc‘etion, tli(‘ lowest so-called Eocene beds are really 
rciorable to tlu'. ( h’etacu^ous, there is no lack of mammalian remains 
in tluit period. And, moreover, it wa.s in that case the Greta- 1 
ceouR period wliiijh witnoRsed the evolution of the existing orders 
of Placental mannmds. Otherwise the mamnuilian remains of the 
Cretaceous agree witli those of the Jurassic. We. find remains 
of the Multi tuhercu lata, in fragments of Plagianlacidae and 
Polymastodoutidae. is a genus which has two pre- 
molars; and is another multituberculate from the 

same T^iiramic formation. Tlie otlicr detached fragments of 
mammals ari% tlionglit hy Osborn to represent both Placentals 
and Mar8U})ials. 

The Mammals of the Tertiary Period. — Unless the lowest 
beds of tlui oarliost Tertiary period, the Eocene, such as the 
Torre, jou ot North America, should be in reality referred to the 
Cretaceous, l.hore is no (widence that the modem groups of 
Mumnialui existed before tlio i)reHent epoch of the earth’s history. 
It is probable, however, that tlie Eutheriu as a group were Meso-| 
;^oil^ Tlie fossil jaws that have l)een considered in the last chapter 
may <pnto probaldy ho primitive Eutherians, or even divisible, a.s 
belie vtnl by Professor Osborn, into Marsupials and Insectivores. 
In the Tertiary, however, apart from the (question as to the 
nature of the Puorco and 'Torrejou formations, and as to certain 
South American strata wlxoso fossil contents have been investi- 
gated by Pifofossor Ami'.ghino, we find the first traces of mammals 
definitely reforalilo to existing orders, or to be distinctly com- 
l)ared wilh existing orders. Rinco, however, representatives of 
types which have obvious relationships to modern types appear 
in considerable profusion in the^ very earliest strata of the 
Eocene, ^it seems clear that much remains to he discovered in 
beds earlier than these. Confining ourselves, however, to facts 
and to comparisons which can be made on more than a few 
lower jaws and scattered teeth, which is practically all that we 
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possess of earlier inammals, we must arrive at the general con- 
clusion that two of the existing larger groups of the Eutherian, 
non-Marsupial, mammals wei'e differentiated at quite the begin- 
ning of the Eocene, and were represented by forms from which 
it is possible to derive at least the existing Carnivora, Insectivora, 
Artiodactyla, and Perissodactyla. These were the Creodouta and 
the Ungulate^ Condylar thra. In addition to these we may 
enumerate as very early types the Lemuroidea, represented by 
such forms as In^'odon in the New World, and (thougli Liter) by 
JUTecroleinur, etc., in the Old World, and the Edentata, if we ax’e 
to allow as their ancestors the Ganodonta. 

The early Eocen^ strata also contain representatives of at 
least one order, the Amblypoda, which increased subsoqueutly, 
but has died out without descendants, unless we are to believe 
with some that the Elephants are to be derived from tlui>se 
Eocene “pachydems.” In later Eocene times the great majority, 
of the existing ^ers, and even subdivisions of orders, are to bo 
met with ; and there are in addition such totally extinct orders 
as the Typotheria, Ancylopoda, and Tillodontia. Coupled with 
this gradual specialisation in the orders of Eutherian mammals, 
there is naturally a vast increase in the number of generic au<l 
family types. This culminates perhaps in the Miocene, from 
which time there has been a gradual decline in imtmmalian 
variety, so that it is justly said that we live now in an epoch 
which is impoverished of mammals. This gradual decay has 
persisted until to-day, as is witnessed by the extinction of the 
Ehytina and the Quagga, and the growing rarity of the White 
Ehinoceros and the American Bison. 

The early Eutherian stock consisted of small mammals 
with small heads and slender, long tails. *1116 limbs were 
penWactyle, ensheathed in claws or broader hoofs. The fore- 
limbs may have been partly prehensile. The teeth were forty- 
four, completely differentiated into incisors, canines, molars, and 
premolars ; and there appears to have been a comjMtf diphy- 
odontism. The canines were not greatly enlarged^and no 
diastema separated any of the teeth. The molars were bunodont 
or of a more cutting pattern, with some five or six tubercles. 
These animals were, moreover, very small-bramed. This early 
stock is represented by Oreodont and Oondylarthrous animals, 
the exact boundaries between which are hardly marked in the 
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very early types. Profesaor Osborn has argued that from this 
early Eutherian stock there were two waves of progress, or, as he 
expresses it, “ two great centres of functional radiation.” ’• 

The lirst was largely incllective, the second has produced all 
the Eutherian orders of to-day. These two divisions are termed 
by him “ Mosoplacentaha ” and “ Conoplacentalia.” ' The first 
division embraces the Amblypoda iind their descendants the 
Coryphodonta and Dinooei’ata, many of the Condylarthra, the 
bulk of the Oreodonts and the Tillodonts. These creatures 
persisted for a time, but dietl out in tlie Miocene. They were 
mainly ilistinguished by the smallness of tlieir brain ; the great 
specialisation of structure which they exjbihit having left that 
organ unafiected, and therefore tending in the long run to render 
them unabh'. to cope with changes in the inorganic and organic 
world. The snc(H‘SHful division of the primitive Eutheria com- 
prises the groups which exist at the pri'sent day, and is not 
connected directly with those small-brained ,Mesoplacentals ; it 
has apparently originated, however, from the mast specialised of 
their ancestors. I’njfossor Osborn thinks, moreover, that theLemurs 
and the Inseotivores are iicrsistent dcseoudantB of the earlier 
wave of Eutherian life. It appeal’s in fact as if Nature had 
created tlio existing Ungulate, Unguiculate, and other types on a 
defective plan, and, instead of mending them to suit more 
modtu’n rotiuirements, had evolved an entirely new set of 
similarly-oi-ganisod types from some of the more ancient and 
plastic ibnns remaining over. The Marsupials may ho the only 
group of tho early wave remaining, and they liave been able to 
hold their own for tlio geologiwil reason that Australia was 
early cut off from comimmiwition with the rest of the world. 
That they are disappearing seems to ho shown by their gradual 
diminution as we jmss from Australia towards tho continent of 
Asia, through the islands of the Malay Archipelago. Com- 
l^etition. Jaas here decimated them, as it may do in tho remote 
futurn|| Australia. 

It 18 often said, hut with some looseness of statement, that 
ancient quadrupeds are liugcr than their modern representatives. 
This statement is partly true in fact, hut largely wrong in 
implication. For it suggests that — and tho suggestion is often 
expressed in books that are not uiithoritativo — huge animals 
> Train. New Yorlc Aatd. Sei. xiii. 18W, !>. 234. 
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have left a dwarfish offspring; that there were giants of 
old, and that there is a puny race to-day. As a matter of 
fact, the study of the gradual evolution of the early Tertiary 
Mammalia into their descendants of later times shows very 
plainly the truth of this interesting generalisation : That the 
primitive types were all small creatures, and that in those 
instances where we can trace a pedigree, there was a gradual 
increase in size up to a point where greater increase led to 
extinction. We point out later on a number of facts illus- 
trating this matter in detail. It has been ascertained, for 
instance, that the pedigree of the Horses, the Camels, the Rhino- 
ceroses, and many other groups, commences with small forms 
and culminates in large ones. It may be urged that such 
animals as the Tapir are to-day smallish forms, and that related 
to them in the past were the gigantic Tita^theres ; but in this 
and similar cases it will be found that the extinct giants were 
not in the direct line of pedigree, but represented side-branches 
which waxed huge on their own account and then disappeared. ^ 
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TIIK KXIHTIN(} OUDKIIM OF MAMMALS 
l^ROTOTilKIilA MoXOTHKMATA 

Afaut from thoHo cmitim'H whoso fra},ounutiiiy muains Imvo 
hoeu conaiclorod in tho last elia\>ti!V, ami which bidoug to tho 
earliost of luammaliforous strata, tho romains of Mammalia, aro 
all referable to existing orders. In tlie pa.ge8 which follow wc‘ 
shall therefore deal with tho actual w^proselitativos of living 
families side by side with their («tinct relatives. Tho existing 
orders of Mammalia, together with thosi! of thoir fossil allies, can bo 
plainly divided into two great subdivisions, or, as wo shall term 
them, sub-classes ; tho Mammalia as a whole being termed a class 
of the Vortebrata comparable witli the (lass Iteptilia, etc. It 
has been usual, owing to the initiative of Professor Huxley, to 
divide the Mammalia into three divisions of i)riiniiry im])ortanco. 
We shall adduce reasons later for not accepting this mode of 
division, but that which allows of only two primary divisions. 
These two divisions are (1) Protothoria and (2) Entheria. 
Whether the Multituherculata, Tritubon‘.ula.ta, and Tricouo- 
donta, considered in the last chapter, aro really to h(^ lUstributod 
among these two suh-claesea is a matter upon which it is possible 
to form an opinion, but not to dogmatise. The Protothoria 
stand at the base of the mammalian series, and present many 
likenesses to the Sauropsida ; the Euthoi'ia are tho animals 
which, are most fully differentiated as mammals. We shall 
commence with 


ftUB-CLASS L—PBOTOTmntTA. 

To this group belongs the order Monotremata, and iMjssilily 
also the so-called Allojheria or Multituboroulatu. As, howevor, 
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the latter are only known from v^y fragmentary remains, 
which are not .sufficient to determine the systematic position of 
the animals of which they are fragments, I have not thought 
it worth while to attempt a serious definition of the order 
Multi tubcrculata, I haye introduced a short account of the 
principal facts which are known concerning the creatures 
grouped together under this name into the historical sketch of 
the progress of mammalian life in Chapter IV. As to the 
Monotremata, there i.s no question that they are entitled to rank 
in <a group equivalent to that including all other mammals of 
•which we have sufficient knowledge to construct a classificatory 
scheme. There have been, indeed, natmalists, such as Meckel, 
who would altogether deuy the mamnialia.n rank of these 
creatures. 

The Mouotremata or Ornithodelphia may he thus defined : — 

Mammalia with no teats, but with a temporary pouch in 
which the young are hatched, or to which they are transferred 
after hatching, and into which open the ducts of the mammary 
glands. An anterior abdominal vein, or at least the membrane 
supporting it, persists throughout the abdominal cavity. Heart 
with an incomplete and largely fleshy right auriculo-ventricular 
valve. Brain without a corpus callosum. Shoulder girdle with 
a large cora(^id reaching the sternum ; clavicles and an inter- 
clavicle present. There are “marsupial” or^ epipubic bones 
attached to tlie pelvis. Vertebrae with no epiphyses for the 
most part. Ribs with only capitulum and no tuberculmn. 
Mammary glands of the sudoriparous and not the sebaceous 
type of epidermic gland. ^ Oviparous, with a large-yolked and 
meroblastic ovum, enclosed within a follicle of two rows of cells. 

To call these animals Mammalia is of course an abuse of the 
meaning of that word in one sense, but it is not in another ; 
since the pouch of these Monotremes is, as has been explained 
elsewhere (p. 16 ), the real eciuivalent of a teat, and not of the 
pouch of the Marsupials. 

The most salient characteristic of this group of mammals in 
the estimation of their position in the vertebrate series is not 
so much the fact that they are oviparous as that the eggs are 
large-yolked, and develop therefore, m far as regards then early 
stages, after the fashion of the egg of a reptile, r The laying 
^ Gogenbaur, Zur ICemtniss der MaTnniarorgane Monotremen^ Leipzig, 1886. 
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of eggs, or at least ovovJviparity, woxikl follow from the Htrnc- 
ture of the egg, since the abundance of yolk would do away 
with the necessity for a placenta. That the eggs had tliis 
Saurian characteristic was first definitely made known by J’ro- 
fessor Poidton ^ for OrnUhwliynchus, and his re.sultH were con- 
firmed later for JEcJiidim? The structure of the eggs has, 
however, already been dealt with on p. 72. The fact that 
these animals lay eggs appotu's to have been known for a vei'y 
long time, though rediscovered so lately jik 1884- by Mr. 
Caldwell.® In connexion with the structure of the. ova, the 

ovaries themselves and the oviducts are built upon the. Sanrop- 
sidan plan. In the male the testes retain the primitiv** a.l)- 
dominal position. The fact that the uriuaiy and gtinital 
products escape by means of their ducts into a clnunber which 
also receives the end of the alimentaiy tract is not a distinctive 
feature of this group, inasmuch as it is seen in the Marsupials, 
and also in certain low Eutheria, such as the, Beaver and other 
Eodents, and. a few Inseetivores. As to external features, tin* 
^Monotremata show certain archaic characters. Tho uuspecia list'd 
arrangement of the mammary ghinds has already been dtwejdbetl. 
These animals are plantigrade, if the term may bt* usi'tl also tti 
describe the aquatic Oi'nithorliythchits. The ears ai’tt absoliittdy 
destitute of a conch. The remtu’kable spur upojk. the hintl-legs 
furnished with ft gland, which is more marked in the, nude, and 
indeed disappears in the female oi Ortdt/iorky 7 tc/ms,i!i a strue.tiu’e 
which argues the specialised eondi*ion of thestt two modei'ii 
representatives of what must have been a large order in thtt past. 

The skeleton shows numerous ancient characteristics. In 
the skull there is no demarcation of the orbit from tho tem])ornl 
fossa, a feature widely found in archaic mammals. Tho tympanic 
remains as a slender ring, there being no auditory bulla fornnal 
either from this or from any other hone. The malleus and 
incus are large, and thus reminiscent of the quadrate an<l 
articular bone of reptiles. In the lower jaw the ahsenoe of 
a marked coronoid process, and the absence of a firm ossification 
at the meeting of the two ramj, may he a primitive state of 

* Qtiart. Joum.'Mior. Sci. Y v^- ;t884, p. 124. 

® Beddard, iVoe. Hoy. Phys. viii. 1885, p. 364. 

® SeePMZ. Tmnf. olxxviii. 1887', where the literature of the subject is fully 
cited. " ■' 
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affairs. It must be remembered, however, t.hat the CctiunM 
show the same characters, though it is possible that they too 
are developed from a low mammalian stock. Tu the vertebral 
column we find the typical mammalian* seven cervi(*als; hut 
those characteristically maminalian structures tht^ t^pipliyses are 


Fi«. 



ttn.Utory owiclen; <<««,/, ,.oih1.v 1« ,.f n.an.Hi.le • J, 
eoronoid proeess ; nmxilla ; oc.mtd, nociiatnl nm.Iyl,. ; ..Blftti,,,, ; 

HiLTeU.f' ’ ’ "'f’ ; t//, tyini«uiic riug. (Aftw !*»rkir «iitt 


totally absent in Echidna, aua.ouly to be seen in the tuil-reK'ion 
m Omthwhynclms. In having only the. capitular head to the 
nbs, these mammals are evidently lav removed from all other 
mammals, and are even more reptilian than the Theromorphous 
reptiles. The large clavicles and the iutorclavicle (Fig. fi2, 
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'p. 109) are characteristic of the groii]), aiul the InUei' Imui'. is 
peculiar to the Moiiotremata among inammals. So, loo, is ihi- 
large coracoid. In the scapula thoiv is a spine ivltieh (-oiiuddes 
with the anterior border of that hone. I lie iii'rangi'iiieiit ol the 
muscles in this region proves couelusively that this pioji'etion is 
the homologue of the spine and the aeioniiou of other niiiimniils. 
Here, again, we have a point of likeness to the dehuvii.' In 
the pelvis the acetabulum is perlbrato (in fJrJi ii/nff), as 
Saiiropsida. 

Considering the nmnerous very 
archaic features which the generiil 
structure of this group displays, 
it is surprising to find how tyiii- 
cally mammalian they are in 
certain other peculiarities. Tlu' 
mammalian diaphragm, one ol‘ 
the distinguishing features of the 
class, is perfectly normal in the 
Monotremata, The alimentfity 
canal shows no great divergences 
from the normal structure. The 
stomach is almost globular, with r) 2 .-siilo vit'w ui right Imli ni’ihi» 

a projecting pyloric region in {mufmi n1. a.t.. 

Ornit/Mrlivnc/ius ; the intestine luionjc, I'lwicoiiJ; 

^ ciavicn^ ; vorufo-m'unuLu' 

IS divided into a small and ; (r, ; /A glrnonl 

large’' intestine by a slender bonier ; t^ivity ; Av 

^ mi T ii -1 -I ciHVimo; y//, btssa ; 

caecum. The liver has the sub- invsionmin ; 

divisions that this orgam u>snally opiphyKin ; ^i^>*»’Hpular tb,sNn, 

shows in the Mammalia. How- 
ever, the -presence of the ventral numenituy uml of the 
abdominal vein in JEchidna and Ornithorhytu'liHH Juts nlveudy 
been mentioned as a distinctive character. TTut and 

apparently partly primitive valve of the right vtuitrieltt has been 
described above (see p. 66). The brain in iu most n*HiH*ets 
mammalian in its characters, but naturally nhaws imjjortaiit 

differences. Hr. Elliot Smith, who has luont xHiei^ntly studii^d 
this question,- is of opinion that '’the si;50 of tlit% eert'brul liemi- 
spheres is not at all reptilian ; indeed, it “greatly t»xet*t*dM that of 

^ Muscular insertions and attacliments do not, howovor, altogfdlu'r KUjjport tlm 
comparison. a Jouni, AmL l^hys. p. liOlh 
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many other mammals.” In Uchidna, too, but not in Ornitho- 
rhynelms, the hemispheres are well convoluted, though the arrange- 
ment of these convolutions cannot be brought into line with what is 
known concerning the convolutions upon the hemispheres of other 
mammals. It had been stated that in these animals, at least in 
JEJclbuhia, there were only two optic lobes, as in lower vertebrates, 
instead of the mammalian four. The late Sir W. H. Flower set 
this matter at rest,^ and showed that Echidna was in this respect 
typically mammalian. The absence of the corpus callosum is 

one of the principal features separ- 
ating the Monotremes from other 
mammals. 

The Monotremata are repre- 
sented to-day by two types, Ornitlw- 
Thymhiis and Echtdna, which arc 
no doubt worthy of being placed in 
separate families. Fossil remains 
of the group (apart from the prolv 
leniatical Multituberculata) are only 
known from Pleistocene times in 
Australia, and consist of the bones 
of a large species of Echidna ^ and 
some fragments of OrnithorhynchuSj 

Fra. 53.— Brain of Echidna aculeata, indicating a Smaller animal than 
dorsal view. (Nat. size) (From .1 livincr 
Parker and HaswelFs Zooloffy.) ^ idtypUS. 

Faxn. 1, Echidnidae. — This 
family contains two genera, of which Echidna is the older and 
much the better known. The skin is abundantly covered with 
spines, with which are mingled hairs. The snout is tapering, 
the tail rudimentary, and the fingers and toes five in number. 
The spur and gland upon the calcaneum are smalhu’ than in 
Ornithorhynohus, The claws are very strong, serving to tear 
open the ants’ nests, upon the inhabitants of which the Echidna 
feeds, licking them up with a long extensile tongue like that of 
Myrmecojphaga. In relation to this habit the salivary glands are 
enormously developed, and indeed the animal has been con- 
founded with MyTmeGO]ghaga,^"d^B the vernacular name “ Australian 
Aiiteater ” exemplifies. 



^ Proc, Zool, Soc, 1864, p. 18. 

^ Myrmeco;pliaga acuUata was tlie name given l)y Shaw. 
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In the skull tiu’ Kehithui (UUhrs from OnpUhu'hyni'luti^ in 
the greater extension l>aekwar<lH of the pulatin^aml the larg(*r 
size of th<^ pterygoiils. Tlui extent and relations of those hones 
to each uth(‘r is not at all unlike that which obtains in many 
Wliales. 'fhe^ ]ireniaxillat‘ show triU't^s of the Hunu‘. diverg<m<*<'- 
I’ollowtal )>y e(»nverg<‘n<'e of tludr vmh thit# is mm in tlu’ 
Platypus, Then‘ are only sixt-etm jHiirs of ribs, and (‘itlier 
three or four lumluir \t»rtelmu*, AV///V//a/ lias jio traei* of teeth, 
uiui there ai*e, n0 horny pads \vhi<‘h take, tludr jilaee ; tin* month 
is as iHlentuloUH as in the true Annu’iean Antt‘at(*rs. Tin* brain 
(Fig* is marked hy suk'i, eontrury t(» what we lind in 
OrnithorhynehvH. The giuius has het*n divided into three sjiecies, 



Kio. fil. Atistniliiut x J, 


but it is doubtful whetht*r more than one eau he uIIowimI, which 
raugtis from Australia througli tlie Papuan r<*giom Whilt* ihi*re 
is hut one species of true a New ihiiuea sjKKdes must 

clearly be referred to a tlisUnet genus Prturhiffm.^ This animal 
is to be distiuguishisl by tin*, fact that there are usually but 
three toes on ea<'h foot. Ihit ilu*re an* t'opious rudiments of 
the other phalungi's, upon whit*h elnws aiv sometimes developed* 
The biaik is eurvt*<l downwartls, aiul the l>aek is ruthtu* arched ; 
the whole aniumi has thi’t umst singular likeness to an Elephant 1 
The ribs are ineriaistul by one pair, and there are four lumbar 
vertebrae, 'fhe ont* sptieies is natned J\ brtnjmi\ TTie }!on. W* 
Kothschild " <li^inguishes a form I**! which is allowed 

by Mr, Lydi^kl^r, 

* Za^loisus Imn tipparoiUly |tri<u'iiy hkh immu ; Init I^roachidtm i« Isittwr known, 

** Pm% ZotfL 1892, p* 545, 
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The Echidna feeds like anteat^s, by thrusting its tongue 
into and waiting until it is covered with i^idignant 

and mai%!uding ants, which are then swallowed. But this 
animal also devours worms and insects, which are extracted from* 
their hiding-places by the tongue. It is mainly nocturnal, and 
prefers the seclusion of the densest scrubs of the bus^’^ rocky 
spots where it is free from intrusion. Dr. Semon did* not find 
that the spur of this animal was used at all in self-defence ; 
but he thinks that possibly the weapon may be used, in the 
bi*e^ing season only, in the combats of the males for the females, 
when perhaps, as has been shown to be the case in OrhitlioThyn’- 
chus, the gland attached to it produces a poisonous secretion. 

The egg, as it appears, is transferred to the pouch by th^, 
mouth of the mother; the shell is ^broken -by* the Emerging 
young one, which has an egg-breaking tubercle * 'IHyts snout 
forlihis purpose; the mother removes the *shell.^^^eh the 
young has attained a certain size, the mother removes it from 
the pouch, but takes it in from time to time to suckle it. When 
on her nightly rambles the young one is left in a* bui»:ow dug 
for the purpose. Dn Semon was able, from Ins own observatioijs, 
to substantiate this act of intelligence on the part of the 
Echidna. It is well known that the temperature of the Mono- 
tremes is less than that of higher mammals ; in addition to this 
fact Dr Semon found that the range of variatiC(ef of tempera- 
ture in the Echidna was as much as 13 degrees or more. ' It is 
thus intermediate between the poikilotherinal ” reptiles and the 
“ homoeothermar' mainmals. 

< Fam. 2. Ornithorhynchidae. — There is no need to attempt* to 
define tliis family, since it o&ntains but one genus OrnithorhynchnjLS, 
wrfch but one species, (9. anatinus. The general aspefet of the 
animal is well known. It is covered ^vith dense fur of a blackish 
brown colour ; the limbs are short and five-toed, the toes being 
webbed. The tail is lohgish and broad, being flattened from 
above downwards. The webbing on tlie anterior toes consider- 
ably outdistances the tips^^f the claws, as in the Seals, But this 
is not the cas^with th-e hind-feet. The beak,” which is broad 
and flat, and does actually suggest that of a duck, is not covered 
with horn, as is often, stated, but with a fine, soft, sensitive, naked 
skin, which abounds in sense-organs of a tactile nature. As to 
characters derived from the skeleton, Ornithorhynchus has seven- 
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teen pairs of ribs and only two lumbar vertebrae. The skull is 
expanded in front, and the bill is supported l>y twgjj at lirst 
diverging, and then converging, premaxillae. Between them is 
the famous “ dumb-bell shaped bone,” which is believed to bo the 
representative of the reptilian prevonier. The pterygoids ai'ti 
smaller than in JEclddna^ and the hard palate does not extend 
so far back as in that genus. The brain of this genus is 
smootli. 

The discovery of the real teeth of Oomitho?di>^7Lckus only <ilii^tes 
from the year 1888, when they were found by Professor J^)n]ton ^ 
in an embryo. Later Mr. Thomas found ^ that the teeth persist 



Fig. 55. — Dnck-hilleflTlatypns., OrnithfyrhyncJms anafintfs. x 

for a considerable portion of the animabs life, and a]:e only shod, 
like milk .teeth, '"after being worn 'down by friction with food 
and sand.” We have already (p. 98^ called attention to the 
general similarity of these teeth to those of certain of tlio 
earliest Mammalia and of mammal-like reptiles. Tim teetli are 
all molars, and they are either eight or ten in number, ^^u^y 
are replaced by the horny plates of the adult animal ; but the 
mode of replacement is curious. The plates are dcwelo}>od from 
the epithelium of the mouth, but round and under the true 
teeth ; the epithelium of the mouth giows gradually under the 
calcified teeth, a method of growth which has possibly some- 
•tliing to do with the shedding of the latter. The hollows and 

^ Quart J, Micr. Sci xxix. 1888, j). 36'd, * 

“ Frve Roy. Soc. xlvi. 1889, p. 127. See also Stewart, Quart. J. Mirr, xxxni. 
1892, p. 229. 
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Fig. 56. — Skeleton of 
male Oviiithorhyn- 
vinus. Ventviil view. 
The right fore - liinh 
hoK been sepaiattMl 
and turned louiul so 
a<vS to liriug into mow 
the dorsal smhiee of 
the in aims. 'fhe 
lower .puN IS unmoved. 
(ur f(n\s^ Accessory 
tai sal 1 ) 01 ic s n 1 ) ] » orti 1 1 g 
the spur , for, 

anterior pjilatiiu* loia 
men ; astragalus ; 
atJ, alias ; ti.c, u\is , 
bs or, basi- occipital > 
bs,s/)h, 1 >asi -s])li cnonl , 
calcancum ; rb<f, 
cuboid ; rrrW'ib, cci- 
vieal nil , rlar, cla\ i- 
cle ; coHtffor, fora- 
men abov(* inner con- 
dyle ol humerus , rto^ 
coracoid ; < uti, eiinei 
lonn of ear] ins , 
horny dental plate , 
cc/.c////,eeto- 
euncitbrin ; 
rnt.rooy en- 
to - ennei- 
form ; rp,ro, 
epicorucoid ; 
rybst, {‘ju- 
ste run in ; 
rp,ph, (‘lujmhis ; fb, 
tlbnla ; frm, ii'innr ; 
fot .?«^///, forum en mag- 
num ; tl^rn, ghmoid 
cavity of shouldei- 
joint ; ijh'u, ghmoid 
cavity lor inaudible ; 
kt(m, humerus; 
in,ron<f, inner i'on- 
dyle of humerus ; 
ii{f*m'bfor, points to 
jioRitiou of infru-ovbi. 
tal foramen, in/'r,/itw, 
inferior juau'esses of 
caudal vertebrae ; 
hi(,rbH, interim'diute 
ribs ; hrb, ischium ; 

magnum of t‘ar- 
jms ; ma.vilhi ; 

iuu,rfoi\ maxillary 
foramen ; naittlj, 
lirst metutnisul , 
wrhtt,V, tilth meta- 
tarsal ; /tas,vur(, nasal 
(-artilagtt ; obf, obtu- 
rator foramen ; of, 
IHil, palatine ; jiatella ; 


olecranon ; outcond^ outer condyle of huiuenis ; , . , 

2 mLp(i(l.f<yr, posterior palatine foramen; premaxilla; prM, prestermim ; 

pier, pterygoid ; pub, puhis ; md, radius ; sca2f, scapula ; Hcuph, wcaphoul of tarsus ; 
scaphdmi, scapho-luuar , ses, sesamoid bones of wrist and ankle ; «/>, tarsal boniy sp|^ 
sq, squamosal ; tih, tibia , ini, trapezoid ; ifm, trapezium ; fym,r, tynijauiu' cavity k 
uln, ulna ; %ioic, unciform , wm, vomer ; x, dumb-liell shapeil Iwiie ; my, zygomatic 
arch , X-V, digits of manus , F, foramen for ilttb nerve. (From barker’s jCoohyy.) 
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grooves in the plates are the remains of the original alveoli of 
the teeth 

The Duck-billed Platypus is, as every one knows, an aquatic 
animal. It is not found all over Australia, but is limited to the 
southern and eastern parts of that continent, and to Tasmania. 
The animal excavates a burrow for itself in the bank of the slow 
streams which it frequents. The burrow has one opening below 
the water and one above ; and it is of some length, twenty to 
tifty feet. The Platypus feeds upon animal food, chiefly '' grubs, 
worms, snails, and, most of all, mussels.” These it stows away 
when captured into its capacious cheek-pouches. The food is 
then chewed and swallowed above the surface as the animal 
drifts slowly along. Dr. Semon, from whose work, In the 
Amtralian Mush, this account of the animaTs habits is quoted, 
thinks that in the natuie of the food of the creature the ex- 
planation of the loss of the teeth is to be found. He is of 
opinion that for cracking the hard shells of the mollusc Corhicnla 
nejjeanensis, upon which Omthorhynclms mainly feeds, the horny 
plates are preferable to brittle teeth. Ornithorhynchys is appar- 
ently not eaten by the natives by reason of its ancient and fish- 
like smell. Besides, it is hard to catch on account of its diving 
capacities, which are aided by an acute sense of sight and of 
hearing. When the Duck-bill was first brought to this 
country it was believed to be a deliberate fraud, analogous to 
the mermaids produced by neatly stitching together the fore- 
part of a monkey and the tail of a salmon. 
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INTRODTrCTION TO THE SUB-CLA.SS BUTHEllIA. 

Sujb-Class II.—EUTHERTA 

Definition. — Mammalia with teats. Mammary glands of seba- 
ceous type. Heart with entirely membranous and complete right 
auriculo-ventricular valve. Brain generally with a corpus cal- 
losum, Coracoid much reduced and not reaching sternum. No 
interclavicle. Vertebrae with epiphyses. Bibs double-headed. 
Viviparous, with a small ovum. 

In this group are included not only the Eutheria in thev sense 
of Huxley, but also his Metatheria. Though the Metatheria, or 
Marsvrpials as we shall term them, undoubtedly form a most 
distinct order of mammals, perhaps even a trifle more distinct 
than most others, their differences from the remaining tribes are 
not by any means so great as those which separate Ornitko- 
rhyrushus and Echidna, from all other mammals. In his well- 
known memoir upon the arrangement of the Mammalia,^ Pro- 
fessor Huxley enumerated eleven characters as distinguishing the 
Metatheria either from the Prototheria or from the Eutheria. 
Of these only three were characters in which they approach the 
lower mammals According to his showing, therefore, the 
preponderance of marsupial features are Eutherian. The three 
characters of Prototherian type are (1) the presence of epipubes; 
(2) the small corpus callosum ; (3) the absence of an allantoic 
placenta. 

The last of these can be dismissed, in consequence of the 
recent discovery of an allantoic placenta in Pcfttmieles. The first 
character is apparently a valid distinction between the Marsupials 
^ Proc. Zool. Soc. 1880, p. 649. 
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and tlioir iuannualia.ii vdativo.s higher iu the aeries; hut it is 
not a e]iara(‘.t(n’ tlait slumld luive been nnule use of by ITuxlt^y, 
since hi‘ believed in the exivstiniee of a. corresponding (dtunent iu 
tlu^ Dog, As to the eoviaia eallosmn (Fig. HO, ]>. 77 ) being siuall, 
that seiauvS to bo Jiot more tlian a sliglit (lifler(uua‘. of degn^eJ 
A nunil)t'r of other ('hara(*t(‘rs of secondary importance were added 
by Huxley to tlu‘ \V(‘iglit of eviden<*(‘ which led him to form a 
group Metatluu’ia for tlie Marsupials. Hoim* of tlu‘se, however, 
arc now known to be not <‘vid(mc<^ in tha,t direction. For in- 
stance he obHe.rv(‘d that no 
Marsupial liad more* than a. 


hip.com. 


single Huccessioual tooth. It 
seems at the. prostmt moment 
t(V 1 h^ fairly clear that Marsu- 
pials have a milk dentition 
like otlun* Futluulans, hnl 
that only one of ihm^ tt‘etln 
the fourth juvmolur, comes 
to funcd/ionnl maturity. That 
it is iHMilly ont‘ of a. <‘omph*ti‘ 
milk seri(‘s is (widtnu'etl hy 


Tnicl.com 
cU 


cznJtcom. 



mod 


Kia. 57 




c,mci7rt jopl^ Ittch^ol^ 

- Urahi hli'hUhiit iU'ulmUt ,* sn^itlul 


the fact that this tooth is 
dilfei'entiatiMl contemixmun*- 
ously with anotIu‘r series 
forimu’ly ludd to ludong to 
the Ho-('.alle<l jnvhudeal tlenti- 
tion.^ There still remains, of 
course, tlu‘. actual fact that 
the milk dentition is not for tin* most i«irt functional, l)tit its 
Hignifi<‘an(j(i l)rt‘akH down with tlu^sc fn^sh diw'.overii^s. Of this 
Frofessor Osborn has nanarked; “The discoviiry of tin* complete 
double Hi‘rii>s siaans to have rtanovtal the last straw fi*om the 
theory of the marsuinal ancestry of the FlacentalH.’’ Jtut Huxhy 
did not lay much stress upon this mattt‘V of the ti*eth, siina^ he 
obsorvtul that similar HUppressionH of tlu^ milk (h‘ntition to 
1)0 found in many otln^r mammals admittedly KutlnTian. 

Huxh‘y regardc<l the luHniliarities iu the n*i)rodu<tiv(^ organs 


wftion. An1t*rj()r comitUKsun* ; 

; r,mtau, mrpus ninuimil 
Inn* ; I'oliiiim of the l*t»r«ix ; 

♦M»ri>om aua<li'is‘‘a»hm ; ijtnii/Jitffu 
hahunulun* ; hip.tvnu com- 

iniHHur*' ; /nn?, ol»hnig,atn ; uiuLvm^ 

itilthUi* i'OimiUKKun* ; ii{t\ olfurtnvy l<)h<* *, 

(>/#/, o|»th* I’hmHmii ; tuhiTculuiu 

olfm'loriujji j /r///, .1, thinl wntm-h*. (Kront 
Purkt*riunl UnHWt*n*H Xonhnjy,) 


* ^ Mornovnr, tlie “ corpuH cnlhwum ami tlu) aatnrior oomuuHHiin* . . in . , . /iWrt- 

aceu8 and aw aini<»Kt M<»not.ivnin-Hkn.“ 

« Soo Wilaon and Hill, Quart, .A mr.r, jtxxix. p. 427 . 
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of the Marsupials as ^'singularly specialised characters/’ in no 
way intermediate in character. This view applies also to the 
pouch, which, as already stated, distinguishes the adults of that 
group. But the impossibility of using this last character as 

one of any importance has been shown by the discovery of 

rudiments of it in embryos of undoubtedly Eutherian mammals 
(see p. 18 ). 

Less stress is laid now upon the existence of four molars in 

the Marsupials as 
dividing them from 
the highei mammals 
than was formerly the 
case. The total denti- 
tion of the group is 
on the whole com- 
posed of more numer- 
ous individual teeth 
than in the typical 
Eutheria; but we have 



Fig. 58. — Sagittal section of hram of Rock Wallaby exceptions like tlie 
{Petrogcde innioillata). cmtcom, Anterior conimis- wi •. , i 

sure; cbl., cerebellnixi ; cjinain, corpus inanmiillare , VVliaieS, Tine Al'lUa- 
t'.tiif, corpora quadrigemma ; crur, crura cercbn , dillo Priodoutes, and 
epi^ epiphysis, with the posterior commissure im- , , 

mediately behind it ; position of foramen ol tlie Manatee J Or 
Monro, /u,p.com, hippocampal commissure, consist- hpttpv bpoonap fvn/» 
mg here of two layers continuous behind at the Oecause Iiec. 

splenemm, somewhat divergent in front where the irom the SUSpiClOU of 
septum lucidum extends between them ; hypo- noeondarv Tnnlth»lir*o 
physis; ^nea, medulla oblongata; imcLcom, middle miUtipilUl- 

commiSHUre , o(f, olfactory lobe ; opt, optic chiasma ; tion, Otocyon and OCCH- 

Howell’s sionaUy (according to 
Mr. Thomas) Gentetes. 

In the last two there are at least sometimes four molars. 


On the other hand, a few archaic characters of solhe iiq.port- 
ance crop iip here and there among the Marsupials, which' aiv. 
sometimes held to point to a primitive ancestry. It has been 
remarked that in Marsupials it is the fourth toe xHch is dominant 
in size, whereas in Ungulates it is the third. An attempt lias 
been made to explain this pn the view (reasonable enough in 
itself) of a tree-living ancestry for the group. A greater develo])- 
ment of the fourth toe_^ is, however, by no » means a necessary 
character of arboreal creatures ; the Primates 'themselves are an 
exception. IT or is this prevalence ifhiversal among the Marsupials ; 
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in 2 [yrmetiolius (alone) is the third toe the longest ; and no great 
didereuce can he detected between the third and fourth toes in 
the case of the genera PhascologaU, JDideljphys, and some others. 
Ih’ofessor Leche compares the predominance of the fourth toe 
with the hyperphalangeal condition in the fourth toe of the embryo 
Crocodile, and considers it an aichaic feature, not surpassed by 
the ancient characteristics of the Monotremata. Again it has been 
pointed out that in Phascohgale and PermneU^^ tlie epistropheus 
(axis vertebra) has a separate rib as in OrnithoThyn.(dms In the 
third place, the likeness of the teeth of Myi'mecdbws to those of 
OriuthorliyncJhvs is an argument in the same tlirection, which is 
furthermore supported by the grcjit age (Mesozoic) of the Meta- 
therian group, if we are right in rega.rding those extinct creatures 
as Marsupials. 

AVe may now mention certain facts which are not so generally 
used. The partly primitive structure of the right auriculo- 
ventricular valve in the Monotremata has no counterpart in 
any Mtoupial which has been dissected ; but there mv. truces 
in the latter of the characteristic “ ventral mesentery ” ol‘ Omi- 
thorhynehus and JEchidna} Mr. Caldweirs interesting observation 
upon the segmenting egg of the Marsupial, the incompleteness 
of the first segmentation furrow (reminding us of the meroblastic 
ovum of the Monotreme), may jmsibly not turn out to be so 
exclusively Marsupial a feature as has boon thought. 

The balance of evidence thus points to the nearer relationslu]> 
of the Marsupials to the Euthormn mammals ; and tlieir griiat 
specialisation combined with certain evidences of degeneration 
(disappearance in part of the milk dentition), and their age, point 
to the fact that they are, at any rate, tlie descendants of an early 
form of Eutherian. But they must have separated from the. 
Eut^ierian stock after it had accpiired a definite dipliyodonty and 
the allantoic placenta, the two principal features of tlie Eutherian 
as opposed to the Prototheriau mammals. 

4 Neverthel^s it seems probable that the Marsupial tribe is 
derived from some of the earliest Eutherians. And on this view , 
may be explained the retention of Prototherian characters. 

The remaining Eutheria are bliviously all to be rtjferred to 
one great division with the poKSsible exception of the Whales, 
whose affinities form one of the principal difficulties to the student 
^ In at any rate. Sco Pm. ZooL 1895, p. 132. 
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of this group. A short r&um(S of what is at present thought 
of the systematic position of tliis anomalous order is appro- 
priate here. Albreclit went so far as to regard the Cetacea 'as 
the nearest group of animals to the hypothetical Promammalia.’- 
But discounting his arguments by the removal of such of them 
as relate to structure plainly altered by the singular mode of 
life of these creatures, there is really a great deal to he said in 
favour of his view. 

The chief facts which argue a prunitive position among 
mammals for the Cetacea are perhaps : (1) the slight union of 
the rami of the lower jaw ; (2) the occasionally rather marked 
traces of the double constitution of the sternum ; (3) the long 
and simple lungs ; (4) the retention of the testes within the 
body-cavity ; (5) the occasional presence (in Balaenoptera) of a 
separate supra-angular bone. These points, however, are but few, 
and are not of such great weight as those which ought to be pre- 
sent to establish a claim to separate treatment for the Cetacea 
as opposed to the Eutheria, If this group of mammals can be 
tacked on anywhere, it appears to us that the nearest relatives 
are not, as is sometimes put forward, the TJngulata or the 
Carnivora, but the Edentata. There are quite a number of 
rather striking features in which a likeness is shown between 
these apparently diverse orders of mammals. The chief ones 
are these: (1) the existence of traces of a hard exoskeleton, of 
which vestiges remain in the Porpoise ; (2) the double articula- 
tion of the rib of the Balaenopterids to the sternum, with which 
compare the conditions obtaining in the Great Anteater r^3) the 
concrescence of some of the cervical vertebrae ; (4) the share 
which the pterygoids may take in the formatmn of the har^ 
palate; (5) the fact that in the Porpoise, at any rate, as in many 
Edentates, the vena cava, instead of increasing in size as it 
approaches the liver, diminishes. 

Another group which is perfectly isolated is that of the 
Sirenia. The alliance advocated by some with tjie Cetacea, and 
quite recently renewed by Professor Haeckel,ds contradict^ by so 
many important features that it seems necessary to aband&i it. 
The recent discovery of a fossil Sirenian jaw by Dr. LydeklCer with 
teeth highly suggestive of those of Artiodactyla, may prove a clue. 
A third group which is so isolated as to have been placed in a 
^ Anat. Ann, i. 1886, p. 338 ; and see Weber, %hid, ii. 1887, p. 42 
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primary division, ]3roposed to be called Paratheria, is that of the 
Edentates. Probably the group so called should really be 
divided into the Edentata and the EflMientia, the latter con- 
taining the Old World forms. Whether or not it be ultimately 
shown that the Ganoclonta are ancestral Edentates {seoisv $trictio7'i)^ 
the connexion of the group with others is not at present plain. 
The same is the case with the extensive order of Rodents. It 
is true that the extinct order of the Tillodontia shows certain 
Rodent-like characters on the one hand, and likenesses to Ungulates 
on the other. Certain likenesses shown by such apparently 
diverse animals as the Rabbit and the Elephant used to be 
insisted upon by Professor Huxley. Eor the present, however, the 
Rodents must remain as an isolated group with only very 
'dubious affinities to others. The remaining groups of existing 
mammals 'are easier to connect. At hrst the diftbrences between 
a. Cat and a Horse seem to be (j[uite as wide as tliose which 
separate any two of the higher Eutherian orders. I>ut it seems 
to become clearer and clearer, as palaeontological investigation 
proceeds, that the bulk of the Ungulate and the Carnivorous, 
Insectivorous, and perhaps Lemuroid stocks converge into the 
early Eocene Creodonta. Prom the Lemuroid branch tlu‘ higher 
Primates can be derived. The only Ungulates'' whi(‘h cannot 
be fitted in with some reasonable probability is the group of tlie 
Proboscidea. But of the early forms of this division we have at 
present no knowledge. 
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' EUTHEKIA MAESUPIALIA 

Order 1. MARSUPIALIA^ 

The Marsupials may be thus defined : — Terrestrial, arboreal, or 
^ buiT^^Wng (rarely aquatic) mammals, with, furry integuments ; 
' pala^lp^en^lly somewhat imperfeetly ossified ; jugal bone reach- 
ing as far as the glenoid cavity ; angle of lower jaw nearly always 
inflected. The clavicle is developed. Arising from the pubes are 
well developed and ossified epipubic bones. ' Fourth toe usually 
the most pronounced. Teeth often exceed the typical Eutherian 
number of forty-four , molars generally four on each side of each 
jaw. As a rule but one tooth of the milk set is (functional, which 
is (according to many) the fourth premolar. Teats lying within 
a pouch, in which the young are placed. Young bom in an im- 
perfect condition, and showing certain larval characters. There 
is a shallow cloaca. The testes are extra-abdominal, but hang in 
front of the penis. In the brain the cerebellum is completely 
exposed ; the hemispheres are furrowed, but the corpus callosum 
is rudimentary. An allantoic placenta is rarely present. 

Structurally the Marsupials are somewhat intermediate' be- 
tween the Prototheria and the more typical ^Eutheria, with a 
greater resemblance to the latter. 

The name Marsupial indicates what is pefhaps the most 
salient character of this order. The pouch in which the young 
are earned is almost universgrlly present. It is less developed 

^ Works dealing exclusively with the Marsupials are: Lydekker, in Allen’s 
Xat-malists" Library, 1894 ; Aflalo, Natural Nistory of Australia, Macmillan and 
Co. 1896 ; Waterhouse, Natwral History of Mammalia, i. London, 1848 ; Old- 
field Thomas, British Museum Catalogue of Mmsupialia cmd Monotrermta, 1888. 
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on the whole in the Polyprotodont foi’nis, such as the Thylacine, 
Dasyures, etc., hut is found in so many of them that the 
two divisions of the Marsupials, the Diprotodonts and the l^oly- 
protodonts, cannot be raised to distinct orders on this and other 
grounds. OKhe marsupial pouch of the Marsupials must not, as 
has been already pointed out, be confounded with the pouch of the 



Pig. Sa.^Rock Wallaby {Petrogale xmthopus\ with yotmg hi pouch, x L 
" , (After Vogt and Specht.) 

^ Monotreme mammals Distinct teats are found in the marsupiuiu 
oft the Marsupials, while there are none in the mammary pouch of 
the Monoti^me, the pouch itself indeed representing an un- 
differentiated teat, of which the walls have not closed up. The 
pouch opens forward in the Kangaroos, and backwards in th(‘ 
^ Phalangers and in the Polyprotodonts. Its walls are supported by 
a pair of bones diverging from each other in a V-shaped manner; 
these are cartilaginous and vestigial in the Thylacine. They 
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are the precise equivalents of similar bones in the Monotreiiuitn. 
It has been held, but apparently erroneously, that th(*se boni'K 
are mere ossifications in the tendons of tlio external ubli<pu' 
muscle of the abdomen, or of the pyramidalis of the sanu*. ; 

and vestiges have been asserted to exist in the Dog. Hueh 
bonelets are undoubtedly prescait in tlu‘ 
Dog; but it seems clear from tluur (k‘vel(>]»- 
ment in Marsupials, as striu*tnr(<s a(*tually 
continuous with the media.n uuossificMl ))or- 
tion of the symphysis pubis, that th(‘ 
'‘marsupial bones” belong to tliat part of 
the skeleton, and that they cH)m^spoiid with 
the epipubis of certain am])hibianH and 
reptiles. The pouch, it may be remarktal, 
exists in a rudimentary form in tlu^ males 
of many Marsupials. 

The most salient fon.turo in the lih‘- 
history of the Marsupials is tln^ imjxufttet 
condition in which tlu^ young are bt)rn, 
The egg is no longer 
laid, as in the Mouo- 
tremes; but curiously 
Fig. 60.— Ventral surface of enough, the OVUlU, 

'*>«■ >■“ «“ 

X «, Acetabuhim ; «&, Size of that of the 
acetabular border of ilium; 

w, iliac surface ; m, “ mar- -hiUtheria, dlVldtS lU- 
supiai’* bone; pubic completely at the 

flKt liiyiio.. («, Mr. 

supra -iliao border; ss, Caldwell luiS shoWll), 
sacral surface ; thf, thy- t , - 

roid foramen ; fi, tuber- this develop- 

osity of ischium. (From * mental feature may 

Flower’s Osteoloav.) , , , , , 

perhaps be looked 
upon as a reminiscence of a former largc- 
yolkedr condition. The young when boiPn 
are small and nude ; the newJ^ born young of a large Kangaroo 
is perhaps as large as the little finger. The young are trans- 
ferred by the lips of the motlier to the pouch, where they are 
placed upon a teat. It is an interesting fact that they are 
not, merely imperfect foetuses, but that they are actual larvae. 
They possess in fact at any rate one larval organ in the shape of 




Fi(i. 61,— Maninmry foatu- 
of Kangaroo attnolied tu 
the teat. (Nat. Hixe.) 
(Prom Parker and 
well’a Zi\c^ogy,) 
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a special sucking mouth. This sucking mouth is an extra-uterine 
production, and is of course an adaptation to the particular needs 
of the young, just as are other larval organs, such as the chin- 
suckers of the tadpole, or the regular ciliated bands of the 
larvae of various marine invertebrate organisms. 

There are a number of other features which distinguish the 
Marsupials from other mammals. 

The cloaca of the Marsupials is somewhat reduced, but is still 
recognisable. Its margins in Tardjpes are even raised into a 
wall, which projects from the body. 

The tooth series of the Marsupials was once held to consist of 
one dentition only, with the exception of the last premolar, which 
has a forerunner. The interpretation of the teeth of Marsupials 
are various. Perliaps most authorities regard the teeth as being 
of the milk dentition, with the exception of course of the single, 
tooth that has an obvious forerunner. But there are some who 
hold that the teeth are of the permanent dentition. In any case 
it is proved that a set of ‘rudimentary teeth are developed before 
those which persist. Those who believe in the persisting milk 
dentition describe these as prelacteal. Another matter of im- 
portance about the -teeth of tliis order of mammals is that tlieiv 
numbers are sometimes in excess of the typical Euthciian 44. 
This, however, holds good of the Polyprotodonts only. 

It was for a long time held that the Marsupials differed 
from all other mammals in having no allantoic placenta. But 
quite recently this supposed difference has been proved to bo 
not universal by the discovery in Ferameles qL a true allantoic 
placenta. The Marsupials have been sometimes called the Di- 
delphia. This is on account of the fact that the uterus and the 
vagina are double. Very frequently the two uteri fuse above, 
and from the point -of junction an unpaired descending passage 
is formed (see Fig. 48 on p. 74), 

A character of the brain of Marsupials has been the subject 
of some controversy. Sir llichard Owen stated many years ago 
that they were to be distinguished from the higher mammals by 
the absence of the corpus callosum. Later still it was urged 
that a true corpus callosum, though a small one, was present ; 
while, filially, Professor Symington^ seems to have shown that 

^ ^‘The Cerebral Commissures in tlie Marsupialia and Monotremata, ’* Journ. 
Anat. xxvii. 1893, p. 69. 
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the original statement of Owen was correct, at least in i^art. It 
IS at most feebly developed (see Fig. 58, p. 118). 

As to skeletal characters, the Marsupial skull has on the 
whole a tendency towards a permanent separation of l>ones 
usually firmly ankylosed. Thus the orbitosphcnoids remain 

distinct from the ])!'('“ 
sphenoid. The pala.te is 
largely fenestra, ted, a. return 
as it were — sa.ys Prolessor 
Parker — to the Schizogua- 
thous ])alate of tlie. bij;^ 
The mandible is infieeted; 
this familiar ('liaracter of 
tlio Marsupials goes back 
to the earliest rejm'senta,' 
tivt‘s of the order m Meso- 
zoic times (see p. OC); but 
it is not absolut(‘ly uni- 
versal, being absent from 
the much weakened skull 
of On th(‘ otlur 

liaud, the inflection is luiarly 
as great in certain Inseeti- 
vores, in Oton/on, etc. The 
malar always extends back 
to form part of the glenoid 
cavity. The shoulder girdle 
has lost the large (*oracoid 
of Mouotremes ; this bone 
has the vestigial character 
that it possesses in other 
Eutheria. The cla\ icle is 
A third trochantt*r upon 
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Pitj. 62. -Skull of Rock Wallaby {l*etrnffule 
pmkdlata). (Ventral view.) /r//,Alisphenoul; 
bas.oc^ baai-occipital ; ha6,8ph, baai-nphonoid ; 
ox-ocoipital ; ,/«, jugal ; moj*, maxilla ; 
palatmo ; pwr.oc^ paroccipital ; p,max^ 
premaxilla ; 2 >r presphenoid ; ptery- 
goid ; Hciuamosal ; /y, tympanic. (From 
Parker and Has well’s Zoology,) 


proseut except in the Peraiuelidiu'. 
the femur seems to be never present. 

The Marsupials cannot regarded as an intermediate stage 
in the origin of the Eutheria for a number of reasons. In tlie 
first place, the nature of their -teeth shows them to be degenerate 
animals ; one set, whether we regard it as the milk or permanent 
dentition, has become vestigial The I'ecent discovery of a true 
allantoic placenta in Perameles removes one reason for regarding 
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the Marsupials as primitive creatures. It implies on the whole 
that the Marsupials have sprung from a stock with an allantoic 
placenta. The alternative is to assume the independent develop- 
ment of an allantoic placenta in both groups of the Mammalia ; 
unless indeed the genus jPeTccQiielcs is to be held to be the most 
primitive race of Marsupials living, a hypothesis which does not 
appear on the face of it likely. So long as it was believed that 
the mammary pouch of the Monotremes was the equivalent oi‘ 
the marsupium of the Marsupials, the persistence of this structure 
seemed to be a bond of union between the grouiis. But it as now 
jteown that the marsupium is a special organ confined to the 
Marsupials, an argument which is rather in favour of their l)eing 
a lateral development of the mammalian stem. It is to be re- 
marked also that the inarsupiimi is feeblest in tlu‘ kolyproto- 
donts, which may perhaps be looked upon as the most primitive 
of the Marsupials, owing to their more numerous teeth and other 
points to be refenred to immediately. 

Not only are the Marsupials interestmg from tlie point of 
view of their structure , their present and past distri1)ution is oi‘ 
equal interest. During the Mesozoic epoch they occiuTed in 
Europe and North America ; but not, st> far as* negative evidc‘nce 
means anything, in Australia, which is now tlieir headquarters. 
In Europe Marsupials lingered on into the Tertiaxy^ period, when 
they finally became extinct. In America, of course, the group 
has persisted to the present day. Now it is important to noticc 
that the two main subdivisions of the Marsupials, the koly- 
protodontia and the Dxprotodontia, exist to-day in both Australia 
and South America. These two divisions, it should he explaiue^i 
differ principally in that one has numerous, the other umdy 
more than two,^ incisors in the lower jaw. It is i)Ovhai)s the 
more widely distributed opinion that the Tolyprotodontia are tlu‘ 
more archaic group; this opinion rests ux)on one or two facts in 
addition to the absence of specialisation in the incisor te(‘th. 
-Among the Polyprotodontia the total number ol‘ teeth is greater — 
a clearly primitive character; vsecondly, the general form of tlu; 
body of these animals, with four suhequal limbs and c*arnivorous 
or omnivorous diet, contrasts with *13116 purely vegetarian and miu‘.h 
specialised Kangaroos at any rate. Finally — and suUicient stress 

^ When there are more than two, ttvo are especially developed. Sec 7(J, 77 
(pp. 149, 150). 
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has perhaps not been laid upon this matter — the brain among the 
Folyprotodonts is less convoluted than among the genera of the 
other division. This statement is of course made with due regard 
to parallelism in size (see p. 77). It is well known that the 
complexity of a brain bears a distinct relation to the size of its 
possessor within the group. Now the most ancient Marsupials 
are decidedly more Polyprotodont-like. No European forjn from 
the earlier periods is distinctly to be referred to the Diprotodonts. 
But both divisions now exist in America and Australia. 

We must assume, therefore, one of three hypotheses. Either 
the differentiation mto the two great divisions occurred in Jurassic 
or Cretaceous times before the migration of the order southwards ; or 
the Diprotodont type is only ^ type, and not a natural group, i,e. it 
has been separately evolved in America and Australia ; or, finally, 
there was formerly a land-connexion in the Antarctic hemisphere, 
along which the Diprotodonts of Australia wandered into South 
America. The middle hypothesis has this to commend it, that 
syndactylism occurs in both divisions, and that in some Dipro- 
todonts the pouch opens backwards as it does in the Folyprotodonts. 
So great are the resemblances that but little difference is really left 
— of great importance that is to say. • Hence it is not difficult to 
imagine the reduction of the ‘incisors having taken place twice. 
In favour of the first hypothesis there are no positive facts. 
Finally, in favour of the last, which is so strongly supported by 
the facts of distribution derived from the study of other groups 
of animals,^ there is at least this striking fact or rather series of 
facts: that some of the South* American fossil Folyprotodonts 
Kave a ^ictly Dasyurine relationship.” ^ If there has not been 
a direct migration, then the Dasyurine type has been twice evolved, 
an improbability that few will' attempt to explain away. In any 
case we shall adopt here the usual di'vision of the Marsupials into- 
Diprotodontia and Polyprotodontia. 

Sub-Order 1, DIPEOTODONTIA. 

This group includes the herbivorous Marsupials. The incisors 
are as a rule three above, but one only in the Wombats. Below 

^ Sefe for a further discussion of this subject the zodgeograplfical handbooks of 
Mr. Lydekker and myself, quoted on p. 78 (footnotey. 

2 To this may be added Mr. Thomas’ observation that tha*family of American 
Opossums is “ very closely allied t® the Dasyuridae, from which, were it not for ita 
isolated geographical position, it would be very doubtfully separable.” 
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is one strong pair, with occasionally one or two rudimentary incisors. 



Pig. 63. — Skull of Wombat {Phascolomys wombat). (Lateral view.) anff^ Angular pro- 
cess ; co7id, condyle of inaudible ; ext.and, opening of bony auditory meatus ; 
er.oc, exoccipital ; ju^ jugal ; Icr^ ladirynial ; man;, maxilla ; nasal ; p 
premaxilla ; sq, squamo&aJ ; ty, tympanic. (From Parker and Haswell’s Zoology.) 


The upper canines, if present, are not i^rge. The molars are 
tuherculate or ridged. All Marsupials (ex- 
cept the (Wombats) to some extent, and the 
Macropods especially, are characterised by 
the prolongation of the tubes of the dentine 
into the clear enamel. The significance of 
this fact is, however, lessened by the fact 
that the same penetration of the enamel 
by dentinal tubes occurs in the Jerboa, the 
Hyrax, and some Shrews. The 'feet have 
two syndactylous toes,^ less marked in the 
Wombats than in the Kangaroos and 
Phalangers. 

This order is mainly Australian at the 
present day, using the term of course in 
the “regional” sense (see p. 84); the only 
exception indeed to this statement is the 
occurrence of the genus Caenolestes in South 
America. But it is now known that Dipro- 
todont Marsupials formerly existed in the 
same part of the world. 

Fam. 1. Macropodidae. — Thffi family 
contains the Kangaroos, Wallabies,- Bat- 
Kangaroos, and Tree-Kangaroos. With the exception of Dendro- 

^ Except in the South American Eiprotodonts. 
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Pia. 64. — Bones of right 
foot of Kangaroo {Macro- 
pits bennetti). a, Astra- 
galus ; c, calcaneum , 
cuboid ; e®, ento-cu- 
neifonn ; navicular; 
Jl- K, second to fifth toes. 
(Prom Flower’s Osteology ) 
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lagus the family irf terrestrial, and its numerous specieS 
progress by leaps effected by the long hind -limbs, which are 



Fio. 66.— Skeleton of Wallaby ^a^abatus), Tbe soapOla in raiHed Home- 

what higher thp in nature. The end the tail is omitted. The head of 
the femur has lieeu separated from the acetabulum, ctcetf Acetabulum ; cwjt, 
. acromion process ; astj astragalus ; cal, oaloaneum ; cbd, cuboid ; chevt chevron - 
bones ; clj ' clavicle ; cun, cuneiform of carpus ; epi, eplpubls j fb, fibula ; /em^ 
femur j head of femur ; h^^nierus ; il, ilium ; ischy ischium ; obt^ obturator- 
foramen ; orb, orbit ; pia, pisiform ; pubis ; rad^ radius ; rb\ first rib ; 
last rib ; $o, scapula ; at, sternum ; i&,^1fbia ; troche great trochanter of femur ; nl/u 
ulna ; uric, unciform; IV, fourth toe. (from Parker and Haswell’s Zoology,) 


de^iijedly, often greatly, lohgeif thaa the fore -limbs. In tlie. 
hind -limb the fourth toe is very long and strong; the fifth 
moderately so ; the second and third are slender and ilnited by 
skin. 'The tail is always long^ but differs in its characters from 
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%e&.lis to genus. The stomach is much sacculated. The dental 
formula is I y 0 P f ^ -f* The atla^ is often open below, 

forming thus an incomplete ring. 

Though the number of the incisor teeth in the adult 
Diprotodonts is never more than three on each side in each jaw, 
more numerous rudiments are present. Mr. M. Woodward ^ has 
lately investigated the subject with interesting results. He 
finds that many species present decided traces of two additional 
incisors, raising the total to that which characterises the Poly- 
protodontia ; but in two cases, viz. Ifacrojptcs giganteiis and Petro- 
gale penicillata, a sixth is present, the total number being thus 
in excess of that found in any other Marsupial. This, as the 
author himself admits, proves too much No mammal is known 
which in the adult condition has so many incisors ; nor do the 
fossil Mammalia help us to get over the difficulty ; even among 
reptiles it is not usual for so many teeth to occur upon the 
premaxillaries. 

It is a curious fact that the two long lower incisors can be 
used after the fashion of a pair of scissors, or rather a pair of 
shears. Their inner edges are sharpened, and they are cai)able 
of some motion towards and away from each other; by their 
means grass is cropped. 

The stomach of Macroims (and of other allied genera) is 
peculiar by reason of its long and sacculated character; the 
oesophagus enters it very near the cardiac end, wlncli is bifid. 
Messrs. Schafer and Williams ^ have shown that the sciuamous, 
non -glandular epithelium of the oesophagus extends over the 
greater part of the stomach, only the pyloric extremity and one 
of the two cardiac caeca being linetl with columnar t^]>itiludium. 

The Macropodidae are clearly divisible into three sub-families, 
which are distinguished by marked anatomical characters. 

In the sul) -family MAOiioroDiNAE (iixchiding th(‘* genera 
Macro^us, PetrogaU, LagoreJisstea, Doroopsis, Deadrolagvs^ Onyelio- 
gale, and LagodTopIms) there is no hallux, and the tail is hairy. 
The oesophagus enters the stomach near the cardiac end. The 
caecum when short has no longitudinal bands ; th(i liv(‘,r lias a 
Spigelian lobe. • 

The second sub-family, Potohoikae or HvnsiruvMNXNAE (in- 
cluding the genera Potofous, Aq)yjm/'amvH, IMUmgia, and Oalo- 
1 Proc. ZooL Soe. p. 480. “ IHd. 1676, p. 168. 
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prymnus), consists of smaller animals than the Macropodinae, 
which, however, resemble them in having no hallnx, but a hairy 
tail. The oesophagus enters the stomach near the pyloric end 
of that organ. The caecum, though short, has lateral longitudina.1 
bands. The liver has no special Spigelian lobe. The canines 
are always present, being rarely so in Macropodinae, and are 
usually well developed 

The third sub-family, that of the HYPSiPRYMNODONauDAE, is 
doubtfully referable to the family ; it consists of but one genus 
HypsijpryiTinodon, which is in many points more like a Phalanger 
than a Kangaroo. It has an opposable hallux and a non- hairy, 
but scaly, tail. It has canines in the upper jaw. 

Sub-Fam. 1. Macropodinae. — The genus Maiuvpus includes 
not only the Kangaroos but also the Wallabies, which are really 



Fig. 66. — Red Kangaroo. Macropus rvfus. x 

indistinguishable, though they have sometimes been placed in a 
separate genus JBCalmatums. The genus thus enlarged contains 
twenty-three species. It may be thus characterised : the ears 
are long, the rhinarium is usually naked, but in M, giyanteus 
and others a band of haiffe descends to the upper lip; a 
naked hand extends from the ankle to the pads on the digits, 
which is interrupted in M. rvfus by a band of hairs just in front 
of the digits. The mammae are four. The tail is not bushy, 
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but is crested in M, irma. They are for the most jDart found on 
the Australian continent, but some species are found in the 
islands to the north which belong to the Australian region. 
Thus M. Irunii, which is of interest as the first Kangaroo seen 
by a European, is a native of the Aru islands. A specimen of 
this animal, which was then living in the garden of the Dutch 
governor of Batavia, was described by Bruyn in the year 1711. 
M. Tufus, the largest member of the group, is remarkable for the 
red secretion which adorns the neck of the male. It is caused 
by particles which have the appearance and colour of carmine. 
M. giganteus is not, as its specific name might imply, the giamt ” 
of the race ; its dimensions are given as 5 feet, while M. rufiis 
is said to attain a length of 5 feet 5 inches, exclusive (in both 
cases) of the tail. 

The account which Sir Joseph Banks gives ^ in his diary 
of the Kangaroo is interesting, since he was one of the first 
naturalists to see that creature. In July 1770 it was reported 
to him that an animal as large as a greyhound, of a mouse 
colour, and very swift” had been seen l)y his people. A little 
later he was surprised to observe that the animal “ went only 
upon two legs, making vast boun<lR just as the jerboa does.” 
The second lieutenant killed one of tliese Kangaroos, of which 
Sir Joseph Banks wrote that to compare it to any European 
animal would be impossible, as it has nut the least resemblance 
to any one I have seen. Its fore-limbs are extremely short and 
of no use to it in walking ; its hind, again, as disproportionately 
long with these it hops seven or eight feet at a time, in the 
same manner as the jerboa, bo which animal indeed it bears much 
resemblance, except in size, this being in weight 38 lbs., and the 
jerboa no larger than a common rat.” The beast was killed and 
eaten, and proved excellent meat. Sir Joseph Banks' observations 
upon the leaping of the Kangaroo are of interest, because it is 
often a'sserted that the tail is largely made use of as a third foot 
or as a support. Mr. Aflalo declares in the most positive way 
that after repeatedly examining the tracks upon soft sand imme- 
diately after the animal had passed, not the very faintest trace 
of the impression of the tail could be discovered. The leaps of 
a big Kangaroo seem to be somewhat greater than is recorded 

^ Journal of the JtL Hon, Bw Joseph Banks, Bart., K.B., B.B.B,, edited by Sir 
Joseph Hooker, London, 1896. 
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by Banks. It is said that 15 or even 20 feet are covered at 
a bound, and in bound after bound. But in walking slowly it 
can be readily seen from an inspection of Kangaroos at the 
Zoological Society's Gardens that the animal does rest upon its 
tail, which with the hind-legs forms a tripod. 

Petrogale with six species comes next to Ifacropus, and is 
indeed only to be differentiated from it by the thickly-haired 
and more slender tail, which is not used, as it is sometimes in 
the Kangaroos, as an extra hind-limb. The Eock-Kangaroos live 
among rocks, which they climb, and from which they leap ; and 
the tail acts rather as a balancing pole. The most elaborate 
account of the anatomy of Petrogale known to me is by Mr. 
Parsons.^ The dentition as given by Mr. Thomas is I C -g 
Pm f M ^ — that of Macro'pus without the occasionally occurring 
canine of the upper jaw. The osteological characters which 
separate it from MacrojpvjS are quite insignificant. Mr. Parsons 
mentions a wormian bone, ‘‘ os epilepticum," at the junction of 
the coronal and sagittal .sutures. It was found to occur in two 
out of five skulls examined, and appears not to occur in other 
Kangaroos. The palatine foramina of Petrogale are so large that 
the posterior part of the bone is only a narrow thickened ridge. 
The small intestine of P. xanthopus is 102 inches long, the 
large intestine 44 inches. The caecum has a length of 6 inches, 
and is not sacculated, differing in this froin the caecum of 
Macro'pus major. The best known species are P. xanthopus and 
P. penieillatg,. The genus is confined to Australia itself, and 
does not enter Tasmania. 

Onychogale includes the so-called “Nail- tailed Wallabies," which 
have a thorn at the end of the tail, reminding one of the Lion and 
the Leopard, whose tails have a similar armature. The muffle is 
hairy. Three species are allowed by Mr. Thomas. 

Lagorchestes has, like the last genus, the rhinarium, Lc. that 
part of the nose immediately surrounding the nostrils, hairy 
instead of smooth as in the Kangaroos proper. It is distinguished 
from Onychogale by the absence of the terminal callosity to the 
tail, which- is rather short. ^ The name Hare-Kangaroo is given 
to the members of this genus (three species) on account of 
their exceeding fleetness. This genus is limited to Australia 
itself. L, conspicillatus is said to present “a remarkable resem- 
^ Proc. Zool. Soc. 1896, p. 683. 
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blance to the English hare,” and L. leporoides was so called by 
Gould on account of general appearance as well as face. 

Dorcopsis has shorter hind-legs than Macropus, and a naked 
muffle. The ears are small. The structure of D. Imtuosa has 
been studied by Garrod,^ who pointed out the existence of four 
enlarged hair follicles on the neck near the mandibular sym- 
physis. These are, however, represented in the next genus 
Dendrolagus, and occur also in Petrogale. The limbs are not so 
disproportionate as in Macropus, and the tail is naked at the tip. 

Dorcopsis and the next genus to be described, Dendrolagus, 
differ from Macropus and its immediate allies, Petrogale and Lagor- 
chestes, in a number of anatomical points. In the first place, the 
premolars are twice the size of those of Macropus, and they have 
a characteristic pattern not obseivable in the Kangaroos. This 
consists of a median ridge (the whole tooth being rather prismatic 
in shape), with lateral ridges at right angles to it. The upper 
canines are developed, but are minute. 

The stomach is not quite like that of Macropi.cs, though built 
upon a similar plan. The blind cardiac extremity is a single, not 
a double cul-de-sac ; in this it is like that of Petrogale. The dis- 
tribution of the squamous, white, oesophageal epithelium is very 
much like that of Dendrolagus. In both genera the orifice of the 
oesophagus into the stomach is guarded by two strong longi- 
tudinal folds, which run for some distance towards the pylorus. 
In Dendrolagus, at any rate, this tract is bordered on each side 
by glandular patches. In Dend/rolagus, moreover, the squamous 
epithelium _ does not extend into the cardiac cul-de-sac. This 
latter is separated from the rest of the stomach by two slightly 
diverging folds, which are famtly represented in Petrogale and in 
Ealmatwrus. In the last two genera the folds surrounding the 
oesophageal orifice are but slightly represented ; better in Ealma- 
turus than in Petrogale. But there are not the patches of glands 
already referred to. The small intestine of Dorcopsis is 97 
inches in length, the lS,rge being 32, i.e. proportionately long, as 
in Marsupials generally. The small caecum (2i inches) is not 
sacculated. 

The spleen is Macropodine, beiilg T-shaped or Y-shaped. The 
differences between Dorcopsis and the evidently closely allied 
Dendrolagus will be further considered under the description of 
^ JPtoc. Zool. JSoc, 1876, p. 48. 
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the latter. Dorcojpsis is confined to New Guinea, ai;# contains 
three species, viz, D, muelleri, D, luctuosa, and p,*^macleam. 
D. wmlUri has a striking resemblance to Macrojpus^l>runiij with 
whicfr'^it has been confounded. Though intermediate between 
llacTO'pu^ and Dendrolagus, these Kangaroos are not arboreal 
The genus Dendrolagits is remarkable for its un-kangaroo-like 
habit of living in trees. In ^.ccordance with this change of 
habit is a relative shortening of the hind-limbs, a feature which 



Pig. 67 — Tree- Kangaroo. Detidrolagus hmnetti, x 


begins to be observable in JDorco^sis, “ The general build, writes 
Mr. Thomas, “ is of the ordinary mammalian proportions, not 
macropodiform at all ” The muffle is not naked for the greater 
part, though the shortness of the hairs gives that effect. As in 
Dorcojpsis, but not as in Macrojpus, the bulla tympani is not 
swoUen. There are altogether five species, the fifth, D, lennetti, 
having been lately described from specimens living in the Zoo- 
logical Society's Gardens. r 

The anatomy of this genus has been described by Owen for 
D, inustus} and by myself for D, hennetti The stomach, which 

^ ProQ. Zool. Soc. 1852, p 103. 
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has a single, not bifid, cul-de-sd,6,^is sacculated by two principal 

bands and other subsidiary ones. Its internal structure has 
already been' to some extent described. The spleen of D, 
is remarkable for the fact that it is not T-shaped, wliereas 
D. inustus agrees with other Macropodines in the forra of this 
organ. The small intestine of D. hennetti is 95 inches long, the 
large 38. The caecum appears to differ in the two species , it 
is smaller in D. hennetti, where it is only 2 inches in length. 
The most remarkable feature of the liver is the large size of the 
left lateral lobe and the bilobed condition of the Spigelian lobe ; 
this at least was the case with D. hennetti. A recently-described 
species ^ has been attentively studied in its native haunts by Dr. 
Lumholtz.^ It lives in the highest parts of the mountainous 
scrubs of Queensland, where it moves quickly on the ground as 
well as among the trees. It is hunted with Dingos by the 
blacks,” and i^^.eaten by them.^ 

Lagost'i'oplms is a generic name that has been proposed by 
Mr. Thomas for a small Wallaby 18 inches in length, which is 
distinguished by the fact that the long claws of the hind-Hinbs 
are entirely hidden by long and bristly hairs; the muffle is 
naked ; there is no canine. The bullae are swollen. There is but 
one species of the genus, L faeeiatm, a native of West 
Australia. 

Sub-Fam, 2. Potoroinae. — Aeipy^rymnns and the other 
genera placed in this sub-family are known by the vernacular 
name of Eat -Kangaroos, or sometimes Kangaroo -Eats. The 
latter term has been called “incorrect,” thqugh it is just as 
good as the former, both of them in fact lieiug inaccurate as 
implying some likeness to or relation with a Eat. The present 
genus has a partially hairy rhinarium ; tlie auditory bullae are 
not swollen. It contains but one species, Ae, rufescens^ a native 
of Eastern Australia, which is distinguished by its very long 
hind-feet. 

Bettongia has long hind -feet as in Ae'pyyrymnns, but the 
rhinarium is entirely naked instead of being partially hairy, 
while the ears are muph shorter. The genus, which contains 
four species, is remarkable as being the only ground -living 
mammal with a prehensile tail, which it uses to carry grass, ^etc. 

1 Troe, Zool Soc 1895, p. 131. 2 p 
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B, lemeuri burrows in the ground, often to so great a depth as 1 0 
feet The genus occurs in Tasmania as well as in Australia. 

CalojpTymnuSy with one species, is a genus instituted by Mr. 
Thomas in his Catalogue of Marsupials for a form {C. cmtq'^estTis) 
which combines in a remarkable way the characters of Aefy%)Ty'ni- 
mJbSi Bettongia, and Potorous, The external characters and the 
general shape of the skull are as in Bettongia, while the molars 
have the structure of those of Aepy^rymnus, The last premolar 
IS as in Potorous. 

Of the genus Potorous there are three species, which are 
Tasmanian as well as Australian. Unlike the other liat- 
Kangaroos, the hind-feet are comparatively short, -and the animal 
is therefore less addicted to jumping than its relatives. The 
rhinarium is naked, and the ears are of fair length. 

Sub-Fam. 3. Hypsiprymnodontinae. — The Musk-Kangaroo, 
Hy^psijprymnodon, is the last genus of the present family, and the 
only genus of this sub-family. It is intermediate between the, 
Macropodidae and the Phalangeridae, the annectant character 
being mainly the hind-feet, which though they have the same 
long fourth digit as the Kangaroos, have it more feebly developed, 
and possess also an opposable hallux, which is one of the salient 
features in the structure of the Phalangeridae. The tail is naked ‘ 
and scaly ; the rhinarium is entirely naked. The ears arc large 
and not furry. The single species, H, moschatus, appears to feed 
upon insects as well as vegetables. 

Its habits are chiefly diurnal, and its actions when not dis- 
turbed by no means ungraceful. It progresses in much the same 
manner as the Kangaroo - Eats {Potorous), to which it is 
closely allied, but procures its food by turning over the d4bris in 
the scrubs in search of insects, worms, and tuberous roots, 
frequently eating the palm berries, which it holds in its fore- 
paws after the manner of the Phalangers, sitting up on its 
haunches, or sometimes digging like the bandicoots.” This is 
Mr. Eamsay’s description of the animal, which lie was the first 
to discover.^ 

Pam. 2. Phalangeridae. — The genus ffypsijprymnodon bridges 
over the not very wide gap which separates the Kangaroos from 
the Phalangers. The Phalangers are Marsupials with five fingers 
and toes ; the second and third toes are bound together by a 
^ Proc, Linn. Soc. N.S. Walts, i 1877, p. 34. 
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common integument as in the Macropodidae. The hallux is oppos- 
able and nailless. The tail is nearly always long and prehensile. 
The pouch is well developed; the stomach not sacculated; a 


caecum is present (except 
in Tarsijpes). These are 
really the principal dis- 
tinctions between the two 
families. In addition, it 
may be mentioned that the 
lower incisors have not a 
scissor-hke action as in the 
Kangaroos. 

The Phalangers may be 
divided into four sub- 
families. 

The first of these, that 
of the Phalangerinae, 
contains the genera Plial- 
anger (including Guscus), 
Acrolates, Distaechurus, ^ 
Dromicia, GymndbelideuSi 
Petaurus, Petauroides, 
Dactylo]^sila, Pseudochirus, 
and Trichosurus. 

These genera agree in 
the following generalities: — 
Tail well developed, often 
very long ; three incisors 
above, and at least two pre- 
molars both above and 



below ; caecum long and qS. — B ones of leg and foot of Plialanger. asi, 

simple : stomach without Astragalus ; calc, calcaneum ; mb, cuboid , 

’ ectxim, ecto- cuneiform ; tntcun, ento-cunei- 

a cardiac gland ; liver not form ; fb, fibula ; mes.CMn, meso-cuueiform j 

very complicated by second- 
ary furrows, with a distinct 


caudate lobe; the vaginal median culs-de-sac often coalesced, 
lungs with an azygos lobe. 

The second sub-family, Phascolabctinae (with the Koala only), 


is thus characterised : — Tail rudimentary ; cheek-pouches present , 
superior incisors three, but only one premolar above and below , 
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ciaecum extraordinarily long ; stomach with a cardiac gland , liver 
comphcated by additional furrows, without a free caudate lobe, 
no azygos lobe to lungs , vaginal culs-de-sac free. 

The third sub -family, Phascolomyinae, contrasts with the 
others as follows : — Tail rudimentary ; cheek-pouches present, but 
rudimentary \ one incisor on each side above, but no additional 
premolars ; all the teeth rootless ; caecum not peculiar in shape , 
stomach with a cardiac gland: liver complicated by secondary 
furrows, without a free caudate lobe ; lung mth an azygos lobe , 
vaginal culs-de-sac free. 

The last sub -family, Tarsipedinae, is thus defined: — Tail 
long; tongue extensile; only one premolar; molars reduced 
caecum absent. 

Sub-Fam. 1. Phalangerinae. — The genus Phalanyer embraces 
five species, sometimes called by the generic name of Cusc^ls. They 



Fig. 69 — ^Vulpine Phalanger. Trichosurus mdl'pecula. x 


are largish animals with short ears ; only the end of the tail 
is naked. Of these animals only one species is found in Australia 
itself, the rest inhabiting the islands lying to the north. The 
Spotted Cuscus, Ph. maculatus, is in spite of its vegetarian diet, 
and perhaps on account of its spots, spoken of as the Tiger 
Cat.” Mr. Aflalo remarks of it that though provided with a 
prehensile tail, it is little better as a climber than the tailless 
Koala. 

THchosurus, including the True Phalangers,” includes largish 
species, which can be distinguished from the last genus by a 
chest-gland similar to that which occurs in Myrmecol%uB and 
some other Marsupials of *the present group. There are but 
two species, which are purely Australian. The “Brush-tailed 
Opossum,” T. vuljpecula (perhaps better known as Phalangista 
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mdpina), Iiko its AiiuTi(*{in psomlo-niunt^saki* (a trua Opossmn, 
ycMiuH IJiddphjfH), possimi on or<*nsion.s. TIu* dontal 

formula is 1 i] <\ I’m 4 * '^'^*** shortish. 

The Tvin^M.in]o<l rhalanp‘rs, /WNt/ur/iirtis, an* inoro \vitii*ly 
(listriluitod tliJiu tha last two Rriiani ; tliay rani»*‘ from 'rastnauia 
in tha south to Ntnv (hmi(‘a in tha north. Tlu*y ara not, ho\va\(*r, 
riiiR-tailad, thouR'h tha tiji of tht* tail is ;:^am‘rally whit a. As 
in tha last Ronara, whiah havt* prahansih* tails, tin* and nf this 
a.ppamlaRa is nalcad. Tht‘ mannnaa art* tour. TIh‘ totith formula 
is I ij (W Pin :{ M Thtuv ara sonn* ttm spaaias of tha j;t*nus. 

Tha Stripatl Phalan^a*r, Ihvijdupaittt /ririn/fdtr, is an animal 
about a foot Iour*, whost* idtmtity aan 1 h* asamiainati l)y its stripad. 
black and whitt* skim It is an arltonail araatiut* that livas 
apparently both tm laaviss amt pnihs likt* so many arhoraal 
creatuivs of <[uita. <IiiVarant gnaips S«|nirn*ls, for instanaa, ami 
New- World Monk(‘ys. Thatmdh formula is 1 i{ <’ A I’m ij M 

OffmiiiMidt'i's Inttlhruhri i,s ii Hiimll i'n’atui'c willi » iitnlv 
() nu-htis in Icufftli. It in rc.s(i'icl.iMl to llii- nl' Vii-turiii. 
The ffi'uerul look is that of the t'lirH iiif nakcil. 

Ihvmiew iw a ^enuH of I’halaiinora wliich alflniiiKh dovoitl ol' 
a jxiniclmtf, stu-h iih is poHacHutnl li,v oertaiu pan-ia that \\i!l In- 
c'ousidwod iiuiuctliatcly, ia nhh* t<i Ifuji with j,M'fat. ability tVoin 
hviindi 1,0 hratK'Ii. The wu'h an* large anil thin ami alnioHt 
naked; tlm tooth funnula ia 1 ij (’A I'm i{ M ^ They are minute 
cruaturcH, the longeat ineaHiiring, with the tail, hnt lt» inela-a. 
DormouHo* I’hnliinger ia a name aumetiniea given to them. 
Them are four aiieeiea, ranging from Tnamania to New (ininea. 
The name Dormouat* aa a]i]died to the genua aia'ma to he owing 
to the way in whieh they lathi a nnt in tlie jiawa when feeding. 
1). mm- is 4 iiu'hea long, with a tail of nearly the name 
length. It ia thick at the haae. 

Dtniirpiiu'iiH ia the last genua of nondlying I'halangera. lla 
muue refera to the arrangement of the hnira on the tail, whieh 
are disjiOHed on either aide in a row like tin* vane <if a feathei. 
The tooth formula ia I (! A I*m }| M |{, very nearly a« in Mro. 
Imtes. The ttiira are aa in that gtnuia. 

PetitHviiH ia the lirat gtMUia of’the Klyitig I'halaiigei'a, all of 
which arc provided with a pamchnto-like exjwnaioa of the akin 
hetween the fore- and hind-iimha; tho earn art* large and naked : 
and tho tooth formula ia I i| (.'A I'm M There are tl»ree 
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species of the genus, which extend through pretty well the 
entire Australian region. The term '' flying ^ as applied to these 
and the other “flying” genera is o'f course an exaggeration. The 
animals cannot fly upwards ; they can only descend in a skim- 
ming fashion, the folds of skin breaking their fall. P. lrevicei>s is 
perhaps the best - known species. The body is 8, the tail 9 
inches long. 

PetauToides seems to be chiefly distinguished from PeUatrus 
by the fact that, as in its ally Pactylopsilaj the tail is partly 
naked terminally. In PetccuTus and Gy'tunoielideuB the tail is 
bushy to the very end, including its extrenae tip below. 

A third genus of Mying Phalangers is the minute Acrndates, 
which has a distichous tail like that of Distaeohurus. It is not 
more than 6 inches in length including the tail. As to these 
Flying Phalangers it is exceedingly instructive to observe that 
the same method of “ flight ” has been apparently evolved three 
times; for the three genera are each of them specially related 
to a separate type of non-flying Phalanger. The same observa- 
tion can be made about the Flying Squirrels, Anomalurus and 
Sc%uropt 67 'u$. The dental formula is I-^ 0 J;- Pm I M The 
ears are thinly clad with hair. There are four teats. 

Sub-Fam. 2. Phascolarctinae. — The Koala, or Native Bear, 
Phascolarctos cinereus, is the only representative of its sub-family. 
It is, like the Wombat, aberrant in the lack of an obvious tail. 
The absence of this appendage is curious in an arboreal creature 
whose near allies have a long and prehensile one. The structure 
of the Koala was investigated by the late Mr. W, A. Forbes.^ 
There are some unexpected points of likeness to the Wombat : 
thus they agree in the absence of the tail, in the structure of the 
stomach, said in the great subdivision of the lobes of the liver. 
The brain, however, is smooth, and the caecum is exceedingly large 
and complicated in structure, that of the Wombat being short. 
That both animals have cheek-pouches is perhaps due to similar 
habits of temporarily storing masses of food. This animal has 
only eleven pairs of ribs. The tail has only seven of eight verte- 
bra, and these have no chevron-bones. 

A peculiarity of the skifll is seen in the great size of the 
alisphenoid buUa, which is comparable in size and appearance with 
^ that of the Pig. As in the Kangaroos, the atlas is incomplete below. 

1 ‘‘On some Points in the Anatomy of the Koala,” JProc. Sfool. Sac, 1881, p. 180. 
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The tooth formtda of the genus is T f 0 Viii ] M The 

additional lower molar seems to be exceptional, and lias been found 
in one specimen only. 

In the alimentary tract the most remarkable Rtruc^ture is the 
large intestine, which is very capacious for the first 28 inches or 
so of its course. This section of the colon is lintul with rugae 
precisely like those which are found in the (im'-cuni. Tliese folds, 
which at first are some twelve in number, fuse low(ir down, and 
by the time that the colon approaches the (^xteimil oriiico are 
reduced to five. Similar folds, as already stated, o(*.cur in the 
caecum, but do not extend as far as its blind end. Tlie caecum 
is proportionately and actually larger than in any oilier Marsupial. 
The gaU-bladder is unusually elongated. 

The Koala is mainly crepuscular or nocturnal in its habits. It 
feeds so exclusively upon the leaves of the gum-tree {Eue.ahj^pt'm) 



Fig, 70. — Koala. Phasootantoa cimrtua. x }. 


that it is impossible to keep the creature long in captivity in 
lands where that particular kind of food is not available* 

The female, though she seems to bear but a single young one, 
which is carried on the back after the fashion of some ^OpoBSums, 
has two nipples. The animahs sio|r habits seem to retjuire a 
nocturnal and retired life. is about as lethargic as the 
Sloth, and it is said to further resemble that animal in clinging^** 
firmly to a branch even after it is shot, m 
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Sub-Ham. 3. Phascolomyinae. — rhamiUmys, the Wonil)a.t, is 
the only genus of this sub-family. This animal has the appearaiuM* 
of a heavily-built Marmot, like which it lias a mere stuiiip lor n, 
tail, and a pair of strong chisel-sliaped and Rodent-like incisors, 
which, however, differ from those of Rodents in lu^ng a coinplct(‘ 
coating of cement. All the teeth of the animar^, r()otl(*-ss, and 
there are no canines. The incisors have enamel on tke front a-jid 
lateral faces only. The dental formula is I } 1^4’ 

affinities with other Diprotodont Marsupials erp^^iowi^ by^tla* 
comme^j^ng syndactyly of the second and third* toes. The 



Fia, 71.— Wom1»at, Phamihm}fB ^mnbai^ ^ 

rhinarium is naked or hairy. There is a rudimentary cheek- 
pouch, as in Phascolarctos. The Wombat has, like*, the 
Koala, ajili also the Beaver — which does away with some of the 
vtilue of the comparison — a peculiar gland -^toh in the 
stomach, a raised area of collected glands. In no oth^ Marsupial 
is such a structure foimd, " whilst in the two forms under con- 
sideration its identity is almost precise. That such a uni(iui) 
structure should have been independently developed in'^wo forms 
unrelated tb each yther, appears to me to l)e in the highest degnui 
improbable.” This is Mr. ^'orhes' opinion. It might be rtren^h- 
ened by adding the obaervation,that, as there ar® other.jjpolnta of 
w Ilikeness between the Wombat and the Kosila, it seems meje tmlikely 
that a str^ure so nearly identical should have )jeen twice 
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developed in two not very distant forms. As in the Kangaroos, 
the atlas is open below. Fh. ur sinus has 1 5 ribs ; the other species 
the normal (for Marsupials) 13. Other points of likeness will be 
mentioned under the description of the Koala. These animals 



Fig. 72 — Skull of Wombat. Phascolomys wombat. (Lateral view.) Angular pro- 

eesh ; cotid, coudyle waf mandible ; ex.oc, exoccipital ; opening of bony 

auditory*meatus , yii, jugal ; Icfr^ lachrymal ; ??wzry, maxilla ; nas^ iiaKal , 
premaxilla , sci, squamosal ; ty^ tympanic. (From Parker and HaSwell’s Zoology. ) 

mainly feed upon r^ots ; they live in companies in burrows. There 
are three species — Ph. ursinus, Ph. latifrons, and Ph. niitslidli. 
Ph ur sinus is Tasmanian in range, the other two species South 
Austrahan. 

Sub-Fam. 4. Tarsipedinae. — The genus Tarsipes ought per- 
haps to be removed from the present family. There is hut a 
single ’^pecips, wjiich is a small creature of *7 inches in total 
length, of which the tail measures 4 inches The teeth are 
* niuch dwindled, the formula being I C Pm M :}~ 22. The 
lower incisors are procumbent. The lower jaw, moreover, has 
not the characteristic Marsupial inflection. The intestinal canal 
is without the^ caecum present in the remaining Phalangeridae. 
It is a cuidous fact that this aberrant httle Phalanger should 
come from Western Australia, like the even more aberrant 
Myrmecolius. Like the latter also, TaTsi])es has a long exsertile 
tongue, with which, however, it extracts honey from flowers. 
Probably it also catches minute insects in the corollas of the 
flowers. It has been proved, in fet, that in captivity at any 
rate the J animal is insectivorous , for it has been known to 
eat moths. ^ 

Fam. 3. Epanorthidae — The extinct Epanorthi(Jp.e of Pata- 

VOL. X L 
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gonia are represented to-day by a small jMai’supial whicdi has 
been rediscovered within the last two or three years. This liltlc 
ammal, formerly called Hjjvncodtm (a pre-occxil>5*Hl name), is now 
termed Gaenolestes, and is a native of Coloml)ia and Ke.uaduiv 
There are two species, and of these 0, olnrunis is (willed by 
the inhabitants Eaton runclio,’' which meariH opoHsmu-rat. U 
^ lives apparently upon bird’s eggs and small l)irds, though it* 
belongs to the Diprotodont division of the Marsiii)ials. 
however, although diprotodont, has not tho syixdaidylous idiaructer 
of the digits of the feet already referred to in trbe* Kangaroos ami 
their allies. The pouch is small and rudimentary. 'I'ho. denti- 
tion is 0} Pm |M |=4G, and the ku^h mid ]>y Mr. 
Thomas to be much like those of the Australian lJrowirt((d 

In the skull a peculiarity wliich does not lu^ar iqsm its 
affinities to other Marsupials, but is still intcivMtiftg, is nuudionetl 
by Mr. Thomas. The nasals are not auflicituitly prol<jngi*d tu 
meet the upper edge of the maxillae, and so a vneuity is lidl, as 
in the skulls of many Euminants (/•.//. tlu^ Ankdo]u^). 1’he 

palate is very imperfect ; tho foramina, which midiT it so, reaeli 
as far forward as the last premolar. The InwtT jaw has quiti* 
the appearance of that of a Mavropu^ or rhal(niijei\ with baig 
and forwardly projecting incisors. 

Extinct Diprotodonts. — Tho great Diprofodoti is a 
with a skull a yard long, which must have bet‘n of the si/.e of a 
large Ehinoceros, Though closely allitHl to JifavropUA, it hihuuk 
that this great beast did not ho]) aftiT tlio fashion of a Kungan»o, 
its limbs being of a more oa{xh\1 size than in Urn Kanganjtn 
Eecently some further remains of JHpratodon have Iwen discovi^rcil 
in a lake Imown as Mulligan, wluun tlu^y hml apjianmtly 
been bo^ed. Professor f?tirliu]|^aH (iontributed an actaaint of 
these remains, which fills up a cnfSderable gai> in our knowhulgc. 
He has been able to state the structure of the f(*re- and hind-limbs. 
Both limbs are pentadactyle, tho fingers of the fore-limb Uung 
approximately equal in length and general devtdopmeut. In the 
hind-limb the hallux is small, and consists of the metatarsal only. 
This bone is fixed in the position of ‘‘ (ixtreino abducti(»n/’ and is 
suggestive of an arboreal linrlj. Digits two buSA throe may liave 1 

♦ ^ Thomas, Oaenokstes, a Htill existing survivor of tho Hi^tnorthidai* of 

Anieghiifo, and the represoutativo of a new family of recent Marsupials,’* dP.ZA’. ^ 

1895, p. 870. 4 
ir 
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been syndactylouK, and t/lie authora of tlio account ’■ of tlieac bones 
think that the fourth tot! may have shared in this syndactyly. 
The inetatarsiil of the hftli dijjit is enormously expanded at its 



Fki. 7.*^. ‘ ausfmiiit, (After Owen.) 


edge, and seems to have furnished a strong support to the 
creature ; this is also seen in the metacarpal of the foro-limb. 
Probably, thoroforo, Dijiro/odon was quadrupedal in its mode of 
progression, with tlui em- 
phasis laid upon the 
little linger and the 
little too instead of, as 
in ourselves, tin* first 
toe The hind-foot of 
the Dijmtodcm (lould 
not bo more unlike that 
of a Kangaroo than it 
actually is. 

Another giant among 
these Marsupials was the 
genus Thylmdm, whoso name' was given to it by Sir Richard 
Owen on the view that it was a Marsupial Tiger. Sif W. Flower 
ijhas, however, oonti^erted this opinion, and th® genua is in facl, 
in spite of its lai^A size, closely , sllidd to the Phalnngere and 
I - . 

^ Stirling and Mem, Roy, Roc, S(nUh Auntreelia^ i* ; also in 

Mature, January 18, 1900. * 



Km* 74,- 


'‘ThyltMotea Side view of skull. 

(After Flower,) 
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Guscuses.^ The dental formula is 1 0 ^ Pm M ; the last 
premolar is a great blade-shaped tooth like that of Potoo^om 

yototheriuin was a creature smaller than Pi^rotodon, but still 
of large size ; it is believed to have been a burrowing creature, 
and to connect the Wombats with Piprotodon. More certainly 
alhed to the existing Wombat was Phascolonus, a Wombat as 
big as a Tapir. 

Of extinct American Diprotodonts the Epanorthidae, already 
referred to in connexion with the living Caenolestes, were the most 



'Pig, 75. ^ybtot?i£rium mUchelli. Side view of skull, xj (After Owen.) 


prominent forms. The genus Epanorthus occurs in the Santa Cruz 
formation of Patagonia, which is believed to be Miocene. The 
incisors are three in the upper jaw ; and the single incisor of each 
ramus of the lower jaw is a great chisel-shaped, cutting instrument. 

Ahdentes is also typically Diprotodont by reason of the large 
projecting incisors of the lower jaw. It has a large cutting 
tooth in the lower jaw, which appears to be the lasif premolar, 
and 18 thus comparable to the great cutting tooth of the lower - 
jaw and of the upper jaw of the extinct Phalanger, ThylacoUo. 


^ Quite recently (Proc. Linn. JSoc. JS'.S. W. 1898, p. 
^ of Thylacolco has been reasserted by Mr. Broom. 


1) the carnivorous character 
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It may also be comparal)le to the great preiuolar of such Multi- 
tuberculata as rtHodus and Htujianhix, It inoreovor, marker 1 
with vertical grooves. 

An interesting form, which is unfortunately hut little known 
is the Australian and ideistoc'xme genus TricliH, with one s])ecit‘s, 
T. oscillans. In having a minntii canine tooth in the lower jaw 
it agrees with some Plialangeridac, and being otherwise eloHt‘ly 
alUed to jffy2^d2)ry'imhO(lo‘ii, it unites tht‘. Mucvo])odidae with the 
Phalangeridae. 

Sui^OitoRii 2. POLYrilOTODONTrA. 

In this mainly ca.vnivorous or inst‘ctivorons division of the 
Marsupials the incisors are four or live on each sid(^ of the iqiper 



Fra. 76. — Front vimv of tho nktill of ToRinankn DttvU (Sa^xophUna itvitinua)^ «Iiowiupf 
Polyproto«l()ijt uiul caniivorouw dwitition, (After Flowor.) 

jaw, and one or two Awor in tbo lowor jaw. FigH. 76 and 77 
illustrate the rolyjirotodont and Diprotodont dentitions. Tlui 
cjinines are those, of llesh-oaters and so are the luolai’s, hoing as a 
rule sharply cuHjiidate. As a rule, which has an exception in the 
Perainelidao, therts is no syiulaotylisin of toes in the hind-foot. 
This suh-ordor is at the present day Australian and American In 
its range. 

Fam. 1. Dasynridae. — This family consists of Maarsupials 
which are generally pentadaotylous, but with occasionally the 
hallux missing The tail is long but not prehensile. The pouch 
is present or absent. The teeth vary in the different g^era, but 
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the Tipper incisors are never less than three, and may be as many 

as five in the upper jaw and 
six in the lower. The canines 
are trenchant. There is no 
caecum. 

The genus Thylacinus con- 
tains but a single species, 
which is now limited to Tas- 
mania, and is generally known 
as the Tasmanian Wolf. It has 
the build of an ordinary Wolf, 
and is of about the same size. 
The hinder part of the body is 
marked with a series of black 
transverse bands. The hallux 
is entirely wanting ; the pouch 
colarctos cineTeus)^ illustrating Diprotodont Opons backwards. The lUar- 
andherbivorous dentition. (Prom Flower.) gypial bonCS arC minute anti 

unossified. The dental formula is 1 1 0 ]; Pm | M +- = 40. There 



Fig, 78.— Longitudinal section of the skull of the Thylaciiie (Thylcicinm cyhocejpluilm). 
x4. a, Angular process of mandible ; alisphenoid ; BO, hasioccipital ; B^% 
hasis|J«noid ; cd, condyle of mandible ; BT, ethinoturhxnal ; JBe. 0, exoccipital ; 
Fr, fron’tal ; MM, ossified portR>n of mesethmoid ; MT, maxilloturbinal ; Ma\ 
maxilla ; Fa, nasal , OS, orhitosphenoid ; Pa, parietal ; Per, periotic ; PI, pala- 
tine ; P Mx, premaxilla j PS, presphenoid ; Pt, pterygoid ; SO, supraoccipital ; 
Sq, squamosal ; Vo, vomer. (From Flower’s Osteology,) 

are four mammae. This animal, now confined to Tasmania, 
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is getting rarer on account of its sheep -killing propensities, 
and the consequent war of extermination declared upon it by the 
colonists. It will, however, feed upon other animals ; and it is 
related that the first specimen ever captured had in its stomach 
the remains of an Echidna ! Mr. Thomas thinks that the persist- 
ence of this and of some of the other larger carnivorous Marsu- 
pials in Tasmania after their extinction in Australia is not uncon- 
nected with the advent of the Dingo. But it is stated that the 
Thylacine is quite capable of keeping even a pack of dogs at bay. 

The genus Sarcophilus has been frequently confounded with 
the next, but it is kept apart by Mr. Thomas, who follows 



Fig. 79.— Tasmanian Devil. Sarco;phiJm ursinus. xfg-- 


Cuvier in this. An alternative generic name is Diabolus^ 
which, like the first name, refers to the habits and character 
of the single species which this genus contains. The genus is 
more like Thylaoinus than is Dasyums. The hallux is wanting, 
and the teeth, though fewer in number (42), resemble those of 
the Thylacine more closely than do those of the Dasyure. The 
species is called S, ursinus^ the popular name being Tasmanian 
Devil. It is black with a variable number of white patches on 
the body. It is of about the size of a Badger, and is, like the 
Thylacine, a nocturnal animal. The Tasmanian Devil is said to 
be one of the most ferocious of animals, and to express its 
ferocity by a yelling growl.” -4 

The next genus of this family, Dasyurus, comprises five 
species, which range over the whole of the Papuan and Australian 
sub-regions. The general form is Viverrine, and the hallux is 
sometimes present though small. The dental formula is as in the 
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last genus, but the teeth “ are more insectivorous iu tl^tur 

character/’ There are six or eight mammae The 

this genus are grey or brown, and spotted with white ; they 



Fig. 80 — Skull (Lateral view.) al.sjjh, Alisplieuoicl ; ffngy angular protsess 
of niaudible ; /r, frontal , ju, jugal ; Icr, laclirynial ; max^ maxilla ; nas^ naHul ; 
(tr,.L‘o)id, occipital condyle , pai, parietal ; par.(K\ paroccipital process ; 
preniaxilla ; supraoccipital ; sg, squamovsal ; zygomatic process of s<pia“ 
mosal. (From Parkei and Harwell’s Zoology, ) 


all arboreal, and feed largely upon birds and their eggs. Mv. 
Thomas has pointed out that in two species, B. ^vmrrinus aiul 
J). geoffroyi, the striae upon the foot-pads are absent, and tluit 



Fig 81, — Dasyure. Dclvjuvus rivevHnus. x J. (After Vogt and Speck t.) 

therefore these at least are probably not so purely arboreal as 
the rest. The animals are not diurnal, and during the day Irido 
themselves in the hollow tnfnks of trees. They are spoken of 
as “ Native Oats,” but have the general habits of Martens. D. 
niaculatus is common in Tasmania, hut is rare in Australia, thus 
“ approaching the condition now exhibited by the Thylacine and 
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Tasmanian Devil, namely, complete extermination in Australia 
where both once lived/' JD. hallucatus shows an approach to 
Pliasoologale in its five-toed hind-feet and slender build. 

Phdscologale is a genus which, like the last, is usually arboreal 
(although not P. virgi%iq^i North Queensland), but is of much 
smaller size, the specie^J^t exceeding the dimensions of a rat 
They have no spots, but tnfere is sometimes a stripe down the back 
-There are thirteen species, which have the same range as the last 
genus. The hallux is present though small, but the pouch is 
“ practically obsolete," though there is a small fold of skin behind 
the teats. The rhmarmm is naked \ the tail is long, bushy, 
crested, or nearly naked." The mammae are four to ten m 
number. The dental formula is as in Dasyvrits, and the teeth 
are not very different in form ; sometimes the last premolar is 
wanting. “ The members of this genus," remarks Mr. Thomas, 
evidently take the place m the Australian region filled in the 
Oriental by the Tupaiae, and in the Neotropical by the smaller 
Opossums." 

The genus Smintlio'psis comprises not more than four species, 
even smaller than the last The largest species, S, mrginicie, is 
only 125 mm. in length. The hallux is present, and there is 
a weli-developed pouch. There are forty-six teeth, as in the 
Dasyures. The feet are narrow with granulated or hairy soles, 
whereas in Phascologctle they are broad with^ smooth soles. The 
mammae are eight or ten. The genus ranges through Australia 
and Tasmania. 

The genus Antechino'iiiys has but a single species, which is a 
native of Queensland and New South Wales. The build is 
Jerboa-hke, and the animal is, as might be inferred, terrestrial. 
The ears are very long, and the limbs elongated ; the hallux is 
absent ; the teeth are exactly as in STuiintliopsis. 

Antecliino'iffiys has thirteen dorsal and seven lumbar verte- 
brae 5 three saerals -and twenty-five caudals, the latter number 
being in excess of that of its allies. The stomach is nearly 
globular, with approximated orifices , the intestine measured 
6 8 inches, a little more than twice the length of the animal 
itself A, lanigera is a native of East Central Australia, and 
appears to be entirely terrestrial in habit, and to progress by a 
series of leaps — at any rate when going at full speed. 

Professor Spencer, who found examples of this rare species, gives 
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an interesting description of its habits. Antccliinomys has nuich 
the look of the Australian Eat, ITaioalotis mitclieUi , and as the 
two animals lead a similar kind of life, the reseniblanoo is not 
unexpected. Professor Spencer wonders why these creatures are 
saltatory in habit. The country which they inhabit is arid, l)ut 
with patches of grass and shrubs. For a big kangai'oo the 
advantage of the power of leaping over such obstacles may l)e 
obvious, but not for the small and slender Antechinomys, The 
chief foes of this rare Marsupial appear to be predatory birds ; 
and Professor Spencer thinks that the saltatory mode oi‘ pro- 
gression may be more baffling to such pursuers than (‘vcn a 
rapid run. 

The genus BasyuToidts has been lately instituted by Professor 
Spencer for a Marsupial from Central Australia somewluit in- 
termediate between Siyiinthopsis and Phascologale. As tluu’e. is 
but one species, the generic will be considered with the speciHc 
characters. D. lyroiei is an animal bf about the sizc^ of tbo 
Common Eat. The hallux is absent. The tail is fairly t;hi(*k, 
but not ** incrassated.'* There are six mammae, and tlie i)Oueh is 
but slightly developed, with two low lateral folds. Tlu'- dentition 
is I C ^ Pm f M |. This Marsupial is nocturnal, and burrow- 
ing in habit. Its food consists of insects.^ 

Myrmecoibkis is so different from the last- described genera (1 )ahy- 
urinae) that it is usually separated from them as a sub-fnmily 
Myrmeoob^nae. The animal is of a bright rufous colour, bamhid 
posteriorly with white. There is no hallux, though tlu^ metatarsal 
belonging to that digit is present. Tliere are four mammae.- 
On the chest is a naked patch of some extent, u])on which 0 ])en 
the ducts of a complex gland, which has been described and 
figured by myself.® There is no pouch, l)ut a tract of skin 
shows indications of a pouch -like structure. Tlui ti^etli are 
extraordinarily numerous, fifty to fifty-four ; the formula being 
I Trfe) ^ ^ ^ I"- Their resemblance to those of certain Jur- 

assic Marsupials is dealt with on p. 100.^ In this matter lies of 

^ Som Sdenhfic BxfpediUoTij pt. li. Zoology^ 1896, p. 36. 

^ Leclie found five, and Waterhous^ stated eight to bo tlie number, 

® Proc. ZooL Soe^ 1887, p. 527. See also Leohe, Mol, Foren. F^rhmidl, 1891, p. 
136, and literature quoted. 

^ Traces of horny pads, like those of the Duck-bill, have been asserted to exist 
in this animal. This is exceedingly interesting when regarded in conjunction 
with its multituberculate molars. 
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course ,the chief interest of the genus, which may he “ an un- 
modified survivor from Mesozoic times, and therefore from a 
time long before the Didelphyidae, Peramelidae, and Dasyuridae 
were differentiated one from the other.” Another ancient feature 



Fig. 82. — Baudeil Australian Aiiteater. MyrmiHvhiusjttficiatus. x 


(found in Jurassic mammals) is a mylo-hyoid groove upon the 
lower jaw, which, however, is not always present, and its exist- 
ence has therefore been denied. The single species, if. fasciatus, 
IS partly arboreal and partly terrestrial in habit, and feeds upon 
ants. It is a Western and Southern Australian form. 

Pam. 2. Didelphyidae. — ^All the members of this family are 
pentadactylous. The 
teeth are fifty in number, 
arranged thus : I f C •} 

Tm M The caecum 
is small; the pouch is 
generally absent ; the 
tail generally long and 
prehensile. 

The genus Didelphys 
contains most of the 
forms belonging to thivS 
family, including as it 
does some twenty -three 
species. The Opossums 
are mainly arboreal ani- 
mals, insectivorous in 83* — 'Virginian Opossum. D ideljyh y$ virffiniana. 

bheirfood; butthelargor (After Vogt ana Specht.) 

jpecies eat reptiles, birds, and their eggs. Several of the small 
jpecies carry their young, when able to leave the teats, on 
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their back, the tails of the young being wrapped round that 
of the mother. It is not only the pouched species whicli 
cany their young in something of this fashion. Azara’s 
Opossum, an animal as big as a cat, is said to carry its cle\cn 
young ones (themselves as large as rats) on the liack, thougli 
their foothold does not appear to lie strengthened by intcu'- 
twining the tails. Even with this huge family on her back, tht'. 
mother can climb trees with considerable alacrity. Tlui iminimac 



Fig 84. — tailed Opossum. craffstcaudata. x-J. 


are seven to twenty-five in number. The genus has been hitely 
split up into a number of genera, ManyioBa^ DroviicAopB, 
Pemmys, etc. 

Cliironectes is hardly different from DidclphyB, It bus 
webbed hind-feet, and is aquatic* in habit. The one s]>ecit^s of 
the genus is known as the Yapock, and is a Central and South 
American form. It is of about the size of a larger rat, and up})C‘ars 
to 1)6 an expert diver after the fish ui)ou whicli it lives. 

Pam. 3. Peramelidae. — The Bandicoots, altliougli clearly btv 
longing to the Pol}y)rotodont Marmii)ials, yet agree with tlie 
Diprotodonts in the fact that the second and third toes of t.lu* 
feet are bound up in a common integument, which is not 
the case with the Diprotodont Caenolestes. The hind-feet are 
longer than the front; of the former limb, two or thrc*e of 
the fingers alone are long and functional ; the others are rudi- 
mentary or absent. Tail long,*hairy, and non-prehensile. Denti- 
tion I“|| C -J- Pm§ M-|- = 48, or sometimes, owing to the absence 
of a pair of upper incisors, 46. There is a caecum. 

The ■ genus Peragale, the Rabbit-Bandicoots, consists of two 
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F;]KHnos outiroly Australian in range. The onornious ears (whence 




Fig. 85, — Bones of niunus. 
A, of UhiH'mjius Vius 
tanotis, \ 2. B, of 
BaiKhcoot* ( 
xl.\. ; 

lunar ; m, nuif^iuuu , 
i?, 1 adiUH ; ,s*, Keaplioitl ; 
trapezoid ; 

trapoziuin ; ?/, niu*i- 

form; U, ulna; 

(lijLfitH. (From Flower's 
Ostedlofji/.) 


“ llabbit ” Bandicoot) distiuguiah tliis genus from Peramnlen. 



The pouc.h opens backwards, and tlnsre are eight mamnnu'. J‘. 
lafjotis, the. only s]»ee.ies about whose ways of life unything is 
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known, burrows in the soil, whence it extracts grubs ; it is also 
a grass-feeder, and it is said that its likeness to a Rabbit in 
appearance is strengthened by its similarity in flavour 1 

Pemmeles is a genus consisting of twelve species, which are 
found in Tasmania, Australia, and New Guinea. Like the last 
genus, from which it does not widely differ in other points, 
Perameles consists of species which combine insectivorous and 
vegetarian habits. One species is said to become in captivitS49.11 
expert in catching mice. The pouch opens backwards, and tR^re 
are six or eight mammae. 

The last genus of this family is Clioeropus, containing but 
one species, Oh. castanotis. It is confined to the Australian con- 



Fia. 87. — Pig-footed Bandicoot. Ohoeropm casiartoUs. x J. 

tinent. It is to be distinguished from the last two by the fact 
that there are only two functional digit!, the second and. third, 
in the*^e-limb ; the fourth is rudimentary ; the other two are 
absent. It burrows, and is omnivorous like its allies. The two 
metacarpals that are developed are very long and closely apposed ; 
they have hence a remarkably pig-like aspect, and jui^tify its 
name. The pouch open| backwards, and there are eigltit mammae. 

Fam. 4. Notoryctidae. — ^This family contains but a single 
genus and species, the recently-discovered Notoryctes^ 

1 See for a.^ account of this animal, Professor Stirling’s Memoir in Troms. JRoy. 
See. S Australia, 1891, p. 154, and Gadow, Proc. Zool.^Soc. 1892, p. 961. 
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We may regard as family-characters the pentadactyle limbs, the 
existence of three pairs of incisors in the lower and four in the 
upper jaw; and the tritubercular nature of the upper molars. 
JSfotoryctes tyjpMops, the “ Marsupial Mole as it has been termed, 
was originally discovered by Professor Stirling in Central SouijJ.a 
Australia. It is a burrowing creature, clothed in a silky fur of a 
pale golden red, without external ears. It has been compared in 
appe^i^ance with Ghrysochloris, the Cape Golden Mole, and the 
eminent palaeontologist, Professor Cope, has even insisted upon a 
real genetic affinity. Edentate affinities have also been suggested. 
But Notoryctes has a small pouch opening backwards as in othei 
Polyprotodonts/ and as it also possesses marsupial bones it must 



Fig. fiS. — Australian Marsupial Mole. JSfot(yrycte& typhlops, xj. 

undoubtedly be referred to the Marsupialia. The animal shows 
many curious adaptations to its underground mode of life. 
Certain of the . >||ertebrao in the neck and in the lumbar 
region are firmly .Welded together, giving of course a strength 
of push, and suggesting the Armadillos ; the daws of the third 
and fourth front-toes are greatly enlarged, and must be etficient 
digging organs. The -track of the animal is like that of a rail- 
way in mountainous country; it burrows for a short distance, 
emerges, and then descending beneath the surface ro-l^rges. 
The red colour of the fur.^is said to be in harmony with the 
arid soil in which it livea ’ The native name of the creature is 
“ IJrquamata.” It feeds upon ants and other insects. 

Extinct Polyprotodonts. — Of ^tinoj^ Polyprotodonts (apart 
from those Mesozoic forms which are considered on p. 100) 
extinct species of Thylomnus and Dasyimia are known from 

^ The wale, according to Professor Spencer, has a rudimentary pouch. 
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Australia. The most interesting fact in connexion with the 
Tertiary jPoly^rotodonts is the existence in South America of such 
genera IPfothylacinus and AmpliipTOviverra, which are not 
merely Polyprotodonts but definitely Dasyures, and not referal)le 
to the Didelphyidae. 

These forms have been mcluded in an order, Sparassodonta. 
But it is not by any means certain whether these forms are 
rightly placed in the neighbourhood of the carnivorous Marsupials , 
it is possible that they ought to be relegated to the Creodonta or 
to their allies. Their structure is in fact somewhat intermediate 
between those two groups. The teeth seem to be carnivorous and 
Marsupial -like in form, but as already mentioned, in connexion 
with the general structure of teeth, more than a single preinolar 
is replaced. These animals in fact, in so far as regards their 
teeth, are midway between the Marsupials and the typical Eutheria: 
The angle of the lower jaw is inflected, but the palate is not 
marked by deficient ossification. At least this is not the case 
with all the members of the group Whether the. small Micro- 
hiotlieriym, which is made the type of a family, is rightly referred 
here is not certain. This animal had palatine vacuities as well 
as an inflected angle to the lower jaw. 
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EDENTATA GANODONTA 

Order IL EDENTATA 

Terrestrial, partly subterranean, or arboreal creatures of quite 
small to gigfintic si2:e (some extinct genera), with fre(iuently a 
covering of, scales or bony scutes. Limbs clawed. Teeth either 
tota,lly absent or, if prt^scnt, imperfect in structure, being with- 
out enamel, and not forming a complete series; incisors and 
canines being as a rule absent. Teats axillary, pectoral, or 
inguinal,^ Betia mirabilia very common in the extremities. 

To this gi'dup tile name of Bruta was given by Linnaeus, 
but then it included not only the families which we* now place 
in the modern order Edentata, but also the Elephant and the 
genus Trichechus, Mr. Thomas has proposed to change the 
name into Paratheria, which name is suggestive of what he and 
some others think concerning the systematic position of the 
group, l.e. that it is not to bo placed in the Eutlicrian group of 
mammals at all, but represents a scparfite twig which has arisen 
with the Eutheria from a low mammalian stock. This view can 
)fiswL’dly be accepted if the Cbinodonta — which will be treated of 
presently — be really ancestral Edentates, for they are not in any 
*way a Prototherian mammalian group, so far as their remains 
enable us to judge. 

The Edentata contain tlie Sloths, Ant-hears, Armadillos, 
Mauls and Ofycteropus, among living forms. The great Ground- 
Sloths, Megatherium^ etc., and Armfibdillos, Olyptodon, etc., repre- 
sent the extinct forms. 

The name that has been applied to this group is inappropriate 
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^ Pectoral and abdominal in the Armadillo Tatusia, 
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inasnLiicli many Edantatas liav$ ‘ t66tli. It is, howavGr, by 
a number of small tooth -characters that the order can be 
defined. Thus if teeth are present they are simple in struc- 
ture, without enamel in the adult condition, though a rudi- 
mentary enamel -organ has been discovered in an Armadillo. 
The teeth, moreover, are not found in the anterior part of the 
mouth, and th^ grow from persistent pulps , neither is there 
much differentiation among them. It is not possible, however, 
to speak of the Edentates as quite homodont, since in Orycteropus 
there are large cheek-teeth ; but there is at any rate not a marked 
heterodonty in that or in any other Edentate. It used to be said 
that the Edentates were monophyodont. But the Armadillo 
Tatusia was subsequently found to possess a second suppressed 
dentition, and after this discovery Mr. Thomas pioved that 
Orycteropus is also diphyodont. Since then other Armadillos 
have been shown to be diphyodont ; and the whole group there- 
fore, so far as concerns those members that have teeth, may in all 
probability be regarded as typically mammalian in this respect. 

These characters are slender enough, but there seem to bo 
no others by means of which the members of this order can be^ 
satisfactorily linked together. The fact is, that we have here 
a polymorphic order which contains in all probability repro"* 
sentatives of at least two separate orders. We have at present 
a very few, and these perhaps highly modified, descendants of a 
large and diverse group of mammals. Eor convenience' sake they 
will be all treated of under the head of Edentata. 

Although for the probable reasons already stated it is a 
hard matter to ’ frame such a definition as will include all 
existing Edentates, it is easy enough to define two groups in this 
heterogeneous order ; to define one group we should say, rather, 
and then to regard the leavings as forming another not so easily 
definable a group. 

The perfectly -definable group is that which includes the 
American Anteaters, the Armadillos, and the Sloths. In all 
these creatures, which may certainly be regarded as representing 
on their own account as many family types, there are a number 
of important and highly-characterisfic anatomical features which 
they share in common. So exceedingly different are these three 
types in general appearance and (correlated with that) in way of 
life that these common characters acquire increased importance. 
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The first of these chatacters is the senes of additional 
zygapophyses on the posterior dorsal and lumbar vertebrae ; 
these are very clear in the Anteaters and Armadillos ; less clear, 
but still obviously represented, in the Sloths. In the second 
place, they all possess a clavicle, rudimentary, it is true, in the 
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Fuj. 89. — Grtittt Anteater {Mifmiecophagaji(.})afa). A, kSide view ol twelfth imd thirteenth 
thoracic vertebrae. B, Posterior surface of second lumbar vertebra. C, Anterior 
surface of third lumbar vertebra, x |. aa, Anterior zygapophysis ; aV*, 

additional anterior articular facets ; facet for capituluin of rib ; m, ineta- 
pophysis ; posterior zygapopliysis ; p7?y aiiditioual posterior articular 

hmets ; 4 transyerse process ; io, facet for articulation of tubercle of nb. (Prom 
Flower’s Osteology ) 

(}reat Ant-bear, but still present. Thirdly, the testes are 
abdominal throughout life, a character which they share with 
such lowly -organised animals as the Monotremata and the 
Whales. Finally, and this is by 116 means a matter to be over- 
looked, not only are 4|>;11 the existing members of this group 
American in range, but there is no evidence to prove that they 
have ever existed elsewhere No European or Old-World repre- 
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sentatives have as yet been discovered which can be referred to 
the Anteater, Armadillo, or Sloth type with certainty.^ 

Of these American forms, which will be treated of first, the 
Armadillos are further apart from either Sloths or Anteaters 
than the last two are from each other. The name Xenakthra 
has been suggested for the American Edentates with '' abnormal 
vertebral articulations ; the corresponding Xomarthra includes 
the Old-World forms. 

Between the Sloths and Anteaters the extinct Megatherium 
and some of its allies are to a certain 
extent intermediate But it may be 
pointed out in the first ifiace that there 
are certain important resembhinces l)e- 
tween the living forms. In l)oth, retia. 
mirabilia are developed in the tail (m 
spite of its reduction in the Sloths) and 
in the limbs. But, as is well known, 
retia are also found in other mammals 
far removed in the series from these 
under consideration. The reproductive 
organs generally are very simihir, and 
they have both a dome -shaped and 
deciduate placenta The latter char- 

Armadillos 

iwfmanni). x ig. a, Aero- and with the Aard Vark; Mentis hav- 

r°oraoo:id ^ non-cleciduate placenta wliich is, 

coraco- scapular foraiiieu ; r/c] like that of the Carnivora, zonary in 

fossa (From Flower’s i-lie Edentates, at any rate the 

American forms, have a double vena 
cava posterior and no azygos vein. This condition is also met 
with among Whales. 

Osteologically the Sloths and Anteaters are united by the 
fact that the coracoid becomes fused with the coracoid border 
of the scapula, “thus forming a foramen ; the importance of this 
character is, however, discounted by its occurrence in three 
genera of (Jebidae. 

The above facts embody the views of Sir William Flower.* 

^ r^her ]jroblematical Armadillo, Nearodasypw, has been recorded from 
Jsrenen strata. It conswts of a few scutes only. . * 

’ Proe. Zool. Boe. 1882, ji. 358. 
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A subsequent study of the brain and of the muscles of these 
animals has led to results not entirely in harmony with these 
views. 

Dr. Elliot Smith is of opinion,^ after an (exhaustive study of 
the Edentate brain, that in this region of the body the present 
group shows very decided points of likeness to the Carnivora ; 
that is, so far as concerns the Anteaters. On the other hand, 
OTycteT02niS is as distinctly comparable with a primitive Ungulatt^ 
type, such as is exeinplitied by Mo^vhm. '' If the brain ol’ 
Oryctero^piis,'' he remarks, were given to an anatomist 
acquainted with all tln^. other variations of the mammalian 
type of brain, there is probably only one feature which \^ould 
lead him to hesitate in describing it as an ( 5 xc(‘edingly simple 
Ungulate brain. That one foa.ture is the liigli d(‘gree of 
macrosmatismf^ Mania, on the other luind, doc^s not (jome espe<ually 
near to Orycteropua. The brain of Mania eonibrms to a simpk^ 
type of architecture, wliicli agrees in many points with both thosti 
of Oo^ycteropus and the American Edentates ; there is not suflicuent 
evidence to slxow which type it really favours.” Elliot Smith 
would, in fact, agree with Max Wt^lnr that it is better, if a 
division is to be made, to divide the grouji into tliree orders : — 
the Xenarthra (Sloths, Anteaters, and Armadillos), Tubulidentata 
{Orycteo'oinia), and S(iuamata {Mania), instead of into Xenarthi'a 
and Nomarthra. 

Messrs. Windle and Parsons** are disposed to see in muscular 
similarities reasons for uniting Mama with tlui American Edentates, 
though they confess to being unable to plact^ Oryctmpua ; in 
this animal, they say, “ we are more struck by the generalised 
mammalian arrangement of its muscles than by any 
Edentate characters. There are, however, two muscles in OnjHero- 
pua which show peculiarities not found elsewhere than in the' 
Edentates ” ; — the triceps, which has more than one scapular liead, 
and the tibialis posticus, which is double*. They conclude that 
Oryeteropus ‘^presents some feeble claims to be taken into the 
order ” 

We shall here adopt the following divisions. 


j 

s 

3 


Trans, Limu b*oc. (2) vii. 1898, p. 277. 
i.tf. large olfactory lobes. 
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Sub-Oedbe 1. XENAETHRA. 

Fam. 1. Myrmecophagidae. — The family Myrmecopliagidae 
contains three genera, all South American in range. These 
genera, ^lyrrrteco’phagaj Tamandiia, and Cycloturus, agree greatly 
in their outward form They are all without teeth, and have 
long snouts and long protrusible tongues. The fur is thick, and 
they have powerful claws wherewith to break down the strong 
ant-hills upon whose inhabitants they feed. Tamandua and 
Gyclotimis are arboreal, Myrmecophaga is terrestrial in habit 



Fia. 91. — G-reat Anteater Myrmecophaga juhata. x ^ 


The claws of the arboreal forms are useful to destroy the bark, 
and thus bring to light insects which lurk in such situations. 

The genus Myrmecophaga contains but one species, the Great 
Anteater, MyrmeGoplaga julata. It is a large and handsome 
animal, with long, shaggy, greyish-black hair and a broad white 
stripe ^ross the shoulder. The coloration is similar in the two sexes. 
Including the long and bushy tail it reaches a length of over 
7 feet. It is on account of its long tongue and greatly developed 
salivary glands that this and the allied genera were originally 
placed with Manis. It is the subinaxiUary glands which are so 
enormous ; they extend back over the chest, and open by three 
distinct ducts, of which two unite just before the external orifice. 


VIII 


TAMANDUA AND CYC^OTURUS 


Along their course these ducts are provided with a sphincter 
muscle, which squeezes the secretion towards the external orifice 
into the mouth-cavity. The stomach is somewhat gizzard-like. 
The intestine has no caecum.^ 

The Anteater’s great claws are not only serviceable in tearing 
up the ground to get at its food ; armed with them he does not 
fear, as Mr. Waterton remarked, the fatal pressure of the 
serpent's fold or tlie teeth of the famished jaguar.” An Anteater, 
too, is more than a match for a big dog, and will ri}) open its 
belly with the claws while tlio dog is vainly trying to make an 
impression with its teeth upon the shaggy hair. 

Tamandua is a smaller animal than Myrmcooiduuja, and, as 
has been stated, is arboreal ; associated with this liabit is a pre- 
hensile tail. Like the last genus, Titnimthia has a rudimentary 
clavicle, this bone being well develoi>eil m the litth^ OycIo/^aniH. 

The skull of the Anteater is very long and low; the fore- 
part is tubular, and there appear to be no tracers of teeth. The 



Fig. 92. — Skull of Anteater (M^mewphaga), Lateral viwvv. uLn/ih, Alifiphonoid ; muf, 
coudylo of mandible; cor, ooronoid proeens of mandible; «.Koc«ipital ; 

ext.amU ext^nal auditory meatUH ; /r, frontal ; jugal ; /c?’, lachrymal ; 
maxilla ; nasal ; oae^omuU occipital coudyle ; pai, palatine ; pnr^ parietal ; 

])remaxina ; supraoccipital ; w/, Hcinamosal ; fy, tynjpanir. (Prom 
Parker and Haswell’s Zoology). 

premaxilk is very small ; the zygomatic arch is imperfect, and 
does not roach the squamosal behind. A curious feature of this 
genua, which it shares with some Dolphins and other Whales, is 
that the pterygoid bones develop palatine plates which meet each 
other in the middle line, and thus shift the opening of the 

' Seo for anatomy Owen, Trms. Zool. Soe. iv. 1862, p. 117, and Forfiss, Proe. 
Zool. 1882, p. 287. 

® Foy the sknll of Bdentates generally see Parker, Phil, Trms, olxxvi. 1886, 
pt. i. p. 121. 
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posterior nares backwards. This is also, of course, a character 
of Tarious lower vertebrates. Another Whale -like character in 
the skull is the weak character of the mandible, which does 
not give off a marked coronoid process. But then in neither 
group is there much mastication. The tympanic, periotic and 
squamosal are ankylosed together. A peculiarity of the cervical 


s.oc 



Fig 93. — Skull of Anteater {Myrme- 
cojohaga). Ventral view. Letters 
as in Fig 92. In addition, b.oc, 
basioccipital ; glen, glenoid sur- 
face for mandible ; pter, ptery- 
goid. (From Parker and Har- 
well’s Zoology.) 



Fig. 94. — Side Mew of three 
iiiesosteinal segments of a 
- young Aiiteatei {Tuman- 
ilua\ showing the mode of 
articulation of tlie sternal 
rib (67’). 7//.v^, Tile upper 

or inner surface ot the 
mesostenial segment ; s//, 
the synovial articulation 
between the segments. 
(From Flower’s Oatcology, 
after Parker.) 


vertebrae is that (as in the Camels) the vertebrarterial canal of 
several of the vertebrae perforates the pedicle obliquely. There 
are fifteen or sixteen dorsal and three or two lumbar vertebrae. 
The additional zygapophyses upon the former have been already 
referred to. The mode of articulation of the ribs is hi^hlv 
singujju. 

Each segment of the sternum (of which there are eight) is 
separated from the next by a synovial membrane : and it has on 
either side two facets for articulation with the ribs. The way in 
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which these latter bones are connected with the sternum is 

connexion with the spinal column at 
articulation of Vi possibly compared the double 

111 the Eorouals T articulates with the sternum) 

not oLm ^ ^ articulation does 

f ^^yrrfmofkanw is five -lingered. Of these 
the thud digit (as m Pc-rissodactyles) is the most prominent; 



Man. 01 


It i ^3 at least double the width of the second or third finger; the 
po ex IS vey slender. In the little Oydoturm this is carrieil to 

and the fourth have become quite rudimentary; while the fifth is 
only just recognisable as a minute ossification. 

The chevron-bones m the tail surround a well-developed rete 
mirabile a rete being found in pJecisely the same po^l t 

T ■f"T’ also retia, which IKlso 

tound XIX the Spider-monkeys. 

Cyclotmm is by far the smallest of the Anteaters. It has 
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only two toes on the fore -feet. It is to be distinguisbecb 
anatomically, from its larger relatives by the complete clavicle, 
and by the fact that the pterygoids do not meet in the middle 
line of the skull. The ribs, too, are unusually wide, as in the 
Whale Neolalaena, and form a bony encasement lor tlio body. 
It has two small caeca. Of fossil Anteaters but little is known. 
The most interesting form is Scotaeops, interesting because it has 
two small back teeth, which are totally lost in its living allies. 
The huge Patagonian extinct bird PhoroThacos, first known by a 
lower jaw, was at one time regarded as a member of this group on 
account of the form and edentulous character of the jaw. 

Fam. 2. Bradypodidae. — The Sloths, genera Brady pm and 



Fig. 96 — Unau, or Two-toed Sloth. Oholo&pm didactylus. x h 
(After Vogt and Speclxt) 


ChploepuSj come, as already stated, very near to the Anteaters, in 
spite of their striking difference in appearance. The Sloths are 
purely arboreal creatures, with strong recurved claws, which serve 
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an hooks to keep them suspended from the lower side of a 
hranch. The three -toed sloth, Bmdypus (or “Ai”), has the 
exceptional number of nine cervical vertebrae ; the two-toed sloth, 
Gholoejpus hoffmanni (or Unau ”), has the equally exceptional 
number of six. The hair is long and shaggy, and gets an 
adventitious green colour from the presence of minute algae.^ This 
gives to the animal the appearance of a lichen-covered bough, a 
resemblance wliicli is increased in one species by an oval mark 
upon the ])ack, which suggests forcibly a broken end of such a 
branch. The likeness of a Sloth to its surroundings is pointed 



Fki. 97.-ySkiill of Tliree-toed Rlotli. Bmdypm tridmtyhis. Lateral view. fi\ Frontal , 
.///, jnf?al ; laclirynial ; m(LK\ maxilla , nasal ; par, parietal ; .h.oc, snpra- 
ooeipital ; ///, tympanic. (From Parker and Hasweirs Zoohfjy.) 

out by J)r. Siemann," who observed that a ^eedes occunung in 
Nicaragua “ has almost exactly the same greyish-green colour as 
Tillandsia ^usneoides, the so-called ' Vegetable Horsehair ' common 
in the district. ... If it could be shown that it frequented trees 
covered with that plant . . . there would be a curious case of 
mimicry between the sloth's hair and the Tillandsia, and a good 
reason why so few of these Sloths are seen." The stomach in the 
Sloths is complicated in structure, with several chambers ; one of 
these gives off a long crescent-shaped caecum. The skull of the 
Sloths agrees in a number of particiilars with that of the Anteaters. 

The colour fades in captivity owing to the disappearance of the algae. 

- In a letter addressed to Dr. Gray, quoted by the latter in a revision of the 
Sloths, iVoc. ZooL iSoc. 1871, p. 428. 
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complete the arcade. The premaxillaries are very smalls and are 
usually lost in dried skulls. Coupled with these points of likeness 
are some differences. The lower jaw, for instance, has a well- 
marked eoronoid process. The pterygoids do not meet in the 
middle line. The teeth are five or four in each half of each jaw. 
There is no trace of a second set. 

A peculiarity of the Sloths is the enormous number of dorsal 
vertebrae. There are twenty-three of these in Choloej^m hoffmanm, 
but only fifteen to seventeen in the QTiree-toed Sloth, Bmdyims, 
As in other American Edentates, the acromion joins the coracoid 
This connexion occurs in both the Two-toed and the Three-toed 
species. The limlis of these creatures are very long, a concomitant 
of an arboreal lif(‘ The femur has no third trochanter. The 
genus Brady which by reason of the fact that it has not lost 
the third toe on the luanus seems to be more primitive than 
Clioloepus, shows another structural feature wliich does not bear 
out this conclusion. The trapezoid and the os magnum of tlie carpus 
are united, while in Choloepus they are j)erfectly distinct bones. 

The intestine has no caecum. 

There are several species of Sloths. Eminently perfect though 
the organisation of the Sloth in relation to its particular sur- 
roundings appears to us, Buffon selected the animal as tlie very 
type of imperfection in nature. “ One more defect, he wrote, 
“ they could not have existed."' 

Fam. 3. Dasypodidae. — The family Dasypodidae or Arma- 
dillos contains a considerable number of genera. Tatmia, Toly-^ 
2)eute$, J)aByp'ih% Xemurns, Priodon} and Chl(mydo‘pli(mfs. They 
have all a more or less rigid covering of bony plates imbedded in 
the skin, which are not in the least comparable with the scales of 
the Manis. Save the Whales, in one or two genera of which 
traces of a dermal armature exist, the Armadillos are uniques 
among existing mammals in this particular. The term Edentate " 
is especially inapplicable to the Armadillos ; the genus Priodon 
may have more than forty teeth in each jaw ; a total of ninety 
was found ifi . one speeijnen examined by Professor Kukenthal. 
In the tendency of the teeth to multiply, we have another 
example of a state of affairs which characterises so many Whales. 
Clenerally, however, seven to nine is the number of teeth in each 

^ This name is written *^JPri(modt>s l)y Gray, which might lead to a confusion 
with the Carnivore Prionodon. 
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half jaw, of which often implanted in the premia xilla. 

The Armadillos show their alliance with the other American 
Edentates in the points enumerated above. Their teeth specially 
ally them to the SJoths, while the salivary and digestive organs 
generally are on tKfe Anteater plan, but present a. less extrenu^ 
development. There are, however, caeca, paired as in birds, in 
the genera Dasypm and Ghlamydophorus. The others have none 
But there is a dilatation at the coimnencement of the liirg(^ 
intestine, which is not very different from the slightly-developc'd 
caeca of Dasypus. 

There are certain peculiarities in the skeleton, which <lis- 
tinguish this family. 

The skull in the Armadillos presents a number of likeiii'sHses 

to the other American Edentates.^ , The premaxillarit‘s are 

♦ 



Fig. 99. —Skull of Armadillo. Basypus ex,oc, Exoccipitul ; J'l', 

fi'outal, maxilla ; nos, uasal ; v panetal ; p&ri, periotic; p.waXy i)re- 

maxilla; s.oc, ^praoccipital ; sq, squamosal; ty, tympanic. (Prom Parker und 
Haswell’s Zoology.) 

small, but are larger in Dasyptis than in Tatusia. On the other 
hand the lachrymals are larger in the latter The zygomatic arch 
is complete, hut there is no downward process as in the Sloths. 
In Tatusia (but not in X)ccsypus) the “ short thick pterygoids add 
somewhat to the hard palate.” This is clfearly a beginning or a 
remnant of the quite ci’ocodilian character of the palate of 
Myrmecophaga. In the cervical vertebrae we see the Whale-like 
character of fusion between' individual vertebrae ; and also, as 
in the Whales, the degree to which t^s fusion is carried out 

* For tlie anatomy of several foi-ms, see Garrod, Froe. Zool. Soc. 1878, p. 222, 
who quotes other memoirs. > * ’ 
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varies; two to four may l,e thus 'tfWed. The additional 
articular facets upon the dorsal vertebrae have becm already 
commented upon as » point of important likeness to other 
American lidentates. The dorsal vertebrae commonly eleven 
in number, the lumbar being three. But inlii^aa the iumJ.ers 

There are traces to bo. observed 
of the double-headed attachment of the ribs to the sternum. The 



IIG. 100.— Bones of the rkht 
luauiis of the Hairy Ani^iUlo. 
D(M^pic8 viUosus, xaSL, c 
Cuueifonn ; f, lunar ; m/Siair- 
iium ; p, pisiform ; jft, ra<iiu8 ,* 
.V, scaphoid ; td, trapezoid ; t),, 
trapezium j u, uncilbrm ; U, 
ulna; jr-r, digits. (From 

Flower’s Osteolo^,) ^ 
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girdle of the Armadillo, i, K,me»hut tUvom, in form h, 

*rirzk!’“theTr; ■»--- 

with it itc. +' hunujnis also articulates 

with t. Its. extreixuty being recurved, and forming a socket for 
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aud the third enormously enlarged. This latter recalls 
the arrangement characteristic of Myrmeeo^ihaga. The pelvis is 

..ttacbe^ 1 ly thu 

^ chago (or, more cor- 

Vtfi 1 Palviu oiiil A ,l.n* T^ ^ ' 
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obT^fbr 


IIG. lOi — PelvLs and sacruin of Armadillo. JJasypus r>- \ • \ 

sexcuictU6. £6C, Acetabulum; if, ilium; /av/j, ischium ; x ICXiy - CiegO^, 

M/oi, obturatoi-loramen ; pect.ti/h, pectineal tuber- Ohlu7H1/dophuTy,'l,'whiQh 
ole, ptid, pubis (From Parker and Haswell’s , ^ , 

Zioiouy.) only grows to about 5 

inches in length, has 
no movable bands at all. It is cover,§d with a uniform series 
of plates, which, moreover, are not discomtinuous at the neck. 
It differs, too, from the prevailing Armadillo-type by the absence 
of conspicuous external ears. In the anterior part of the body 
the armature consists of little more than the horny plates, which 
in other Armadillos overlie the bony dermal plates. In the 
hinder region the bony plates are strong. In this animal, there- 
fore, we have the dermal armature reduced to a minimum j but 
it n^st be noticed that, like the extinct Glyptodong, the armc- 
ture 'is continuous and nowhere ringed. , 

The genus Tolypeutes, of which the liesj-known species is T. 
^-fciMiSici^the Apar (there are two other species in the genus), cun 
roll itself up into a ball like the Pill-Millipede {Gloineris'), and, 
protected by its armour, roU away fr^ its .enemies like the 
Arthropod under similar circumstances. ^This mode of protection, 
he it observed, is also adopted by the Pangolin and by the Hedge- 
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hog. ThB genus has only three movable bands. The tail is short, 
and is covered with large tubercles. This genus is very markedly 
digitigrade when running. 



Pig. 103. — Tlireo-bauded Armadillo or Apar. Toilypenfes tridnctna. x 

The Peludo, Dasy'pus seoccinctm, is, like other Armadillos, an 
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iJj. "VV. H. Hudson has described the way in which this Armadillo 
will kill a snake by holding it down and literally sawing the 
reptile in half by help of the sharp and serrated- edges of the 
carapace. Dnsypus has a very short tail, which is shielded by 
distinct rings near the base. 

Tatusia -novemcincta is a species with nine movable bands. 
The genus has four teats ; the ears are near together. There are 
no caeca and no azygos lobe to the lung. A species apparently 
belonging to this genus, but described under the generic names of 
Cnjptophractus and Pmopus, is remarkable for the thick covering 
of hair, not entirely wanting but usually thin m other Armadillos. 
In this particular species the coat of hair is so thick as to 
conceal the underlying plates of the carapace. The individual 
hairs are stiff, and one inch and a half in length.^ 

The genus Xenurus contains several species, the best known of 
which is inaptly named X. unicimtus. As a matter of fact the 
characteristic feature of the genus is the existence of twelve 
or thirteen movable plates between the two on ds of the body. 
X. iinieiwtm has twelve dorsal and three lumbar vertebrae. This 
Armadillo, known by the vernacular name of the Oabassou, has one 
of the most modified hands that are found in the family. The first 
two digits are slender and elongated ; but are quite normal in the 
number of their phalanges. In the remaining three digits the 
metacarpal is short and broad, while the proximal phalanx is 
either suppressed altogether or fused with the metacarpal, the 
middle phalanx is present but short, while the third phalanx is very 
large mdeed. As in Basypus, but not as in Tatusia; which is in 
^ many other respects divergent from these genera, the lungs 
have an azygos lobe. As a small point of difference, tending to 
show an alhance between the genera Xenwus and Basypus 
w ^fference from Tatusia, is the deeply-imbedded gaU- 

bladder ; tMs sac is not nearly so deeply plunged into the hepatic 
tissue m Tatusia. ^ Xenurus has no caecal dilatations. The 
ram “IS mtemediate in its form and surface markings between 
Basyp^ ^d Tdypsutes.” The smaU intestine is neaHy eighteen 
lines e e^gt of the large. But these intestinal measurements 
are not of much avail in this group as marks of affinity, since m 
t^ spiles of Basypus Garrod gi-^^s the following widely- 
divergent lengths:—!), villosus, 11-5 feet and 1-25 ; B. minuL 

^ Flower, Proc. ZooL Soc. 1886 , p. 419 . 
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5-1, with a large intestine of no less than 7 feet: D. vcllerosvs 
4 3 and '6G, 

Priodon is the giant of its race. This Armadillo may 
reach a length of 3 feet to the base of the tail. The tail is 
some 20 inches long. The large number of teeth hfis been already 
noticed. There are twelve or thirteen bands. Other ])oints 
m the structure of this genus have already been mentioned, and 
need not he recapitulated This Armadillo feeds upon termites 
and carrion. 

SderopUura is unfortunately but imperfectly known. The 
single species, named by Milno.-Edwards ’ S Iruneti, is apparently 
a very rare inhabitant of Brazil. It is known by a single skin, 
which was tanned by the hunter wlio obtained it. Thus the 
hair, if any, has droi)ped out. The i)lates in the skin are 
deficient along the back and even upon the to]) of the ]uia.d, and 
are barely rejiresented u})on the tail posteriorly. The ears are 
small and distant from each other. The tail hs longisli, about 
one-third of the length of the body. The total length oi‘ tlu'. 
creature including the tail is rather more than a foot and a half. 
The hunter who obtained it regarded it as a hybrid between an 
Armadillo and an Anteater. 

Extinct Xenarthra. — There are a good many extinct forms 
of Armadillo, apart of course from tlic Glyptodons. IHtvphUvH 
is referred to later (]>. 18()). Dmypvs was represented liy a largo 
form, 6 feet long, with a skull of one foot in length. The genus 
Putatu^ was also large. Tlie' carapace was formed of thiriy-tlircc 
distinct bands, of which the last twelve are soldered together, but 
not fused into a shield as in JDcuypm, etc. 

An extinct group of American Edentates, termed tlie (Juavi- 
ORADA,^ are somewhat intermediate between the Sloths and tlie 
Anteaters. A number of the genera are well known from com- 
plete skeletons. 

One of the typical forms of this group is Mylodo% which, 
together with its immediate allies, is often placed in a separate 
family, Mylodontidae. 

Mylodon itself was a large creature, as big as a Ilhinoceros. 
Tt was covered externally by armouif in the skin, which did not 
form a massive armatiire as in the Glyptodonts, but was in the 

* Milne-Bd wards, Nouv. Arch, Mii$* vh. 1871, p. 177. 

“ Soe especially Lydekkor, An, Mm, La Flata^ FaL Arg. iii. 1894. 
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form of scattered plates, small and not fused together. The 
general aspect of the skull is decidedly Sloth-like. As in that 
animal, the malar bone is bifid posteriorly, and between the 
bifurcation is embraced the process of the squamosal. This latter 

IS thus more de- 
veloped than in the 
Sloth, but there is 
no actual union be- 
tween it and the 
malar. The pre- 
maxilla is small. 
The lower jaw has 
both coronoid and 
ascending processes, 
and is massive. 
There are five teeth 
on each side above, 
and four on each 
side below, as in the 
Sloths. There are 
the normal seven 
cervical vertebrae and sixteen dorsals. The limbs are not long and 
slender, but short and strong, the animal havingbeen terrestrial. The 
fore-feet were five-toed, of which the three inner toes had claws. The 
hind-feet were only four-toed, and the two inner only were clawed. 

Scelidotlierium is a genus which is a trifle smaller than the 
last. It has only four properly-developed toes in the fore-foot, 
the thumb being rudimentary ; of these, the first two bear claws. 
The hind-feet are also four-toed. Like Mylodon, Scehdotheriwii 
is a Pleistocene genus. 

Glossotherium has a skull very much like the last two 
genera ; but it is remarkable for the fact that the nostrils instead 
of being unprotected with bone anteriorly are there closed by a 
plate of bone formed by the well- developed premaxiUae, the 
nostrils appearing at the sides, and giving the skull a curious 
likeness to that of a Chelonian. From a series of recent and 
most important observation^ it appears to be clear that this genus 
has survived into quite modern times.^ 

^ Dr. Moreno and Mr. A. Smith. Woodward in Proc. Zool. Soc. 1899, 2^* > 

Wiss, JErgeb, Schwed* Exped. Magellansland. li, 1899, p. 149. 


Fig. 105. — 2fglodoit rdbustus, (Eestoratiou, after Owen.) 
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The well-known naturalist of La Plata, Senor Moreno, engaged 
in studies connected with the political boundary line between 
Chili and the Argentine, had occasion to visit Consuelo Cove 
on Last Hope Inlet in Patagonia. Hanging from a tree he 
noticed a piece of dried skin, which at once struck him as looking 
more like the remains of a Mylodon than of any living animal. 
The inhabitants regarded this piece of skin as a great curiosity, 
but were of opinion that it was the hide of a cow encrusted mth 
peebles * This fragment from a bygone age was originally 
described by Professor Ameghino, who had apparently seen some of 
the bonelets imbedded in it, as Neomylodon hsta% “a living 
representative of the ancient Gravigrade Edentates of Argentina/* 
That this piece of skin is of quite recent date seems to be proved 
by a number of considerations. In the first place it is covered 
by long hair of a light yellowish-brown colour ; it does not seem 
likely that hair would preserve its cliaracter for geological epochs. 
The nearest corresponding case is that of the remains of Moas in 
New Zealand, whose feathers, dried skin, and tendons are known. 
Now the Moa was un(iuestional)ly contemporaneous with man, as 
abundant surviving legends prove, and indeed it cannot have been 
long extinct. Still, hair is a resisting structure, and in a dry cave, 
with no possibility of irruptions of iloods, might retain its characters 
for long periods. The evidence, however, of more recent date is 
stronger than this. The skin shows patches of reddish colour, sugges- 
tive of course of blood-stains. A small piece of the outside of the 
skin at the cut edge, which presented the a,ppearance of freshly 
or comparatively freshly dried fluid, was submitted to a chemical 
examination and shown to be serum ! Hr. Loimberg examined 
chemically a bit of tht‘ skin itself and found in it, after boiling, 
glue, “which proves that the collagen and gelatinous substances 
are jierfeclly preserved ** After this it seems impossible to supjiose 
that the skin can be of any very great ago ; for bacteria would 
have finished their work u})on the scrum and gelatine long ago. 
Combined with the fresh appearance of the skin is the very 
fresh appearance of the skull. In fact it is impossible to believe 
that the animal was not alive quite a few years .since, relatively 
speaking. It is admitted that this toimal was contemporaneous 
with man. There are actually legends of a creature which may 
have been tliis Glossotherimn. “Ancient chroniclers inform us 
that the indigenous inhabitants recorded the existence of a 
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strange, huge, ugly monster, which had its abode in the Cordillera 
to the south of latitude 3 7. The Tehuelches and the Gennakens 
have mentioned similar animals to me, of whose existence their 
ancestors had transmitted the remembrance, and in the neigh- 
bourhood of Eio Negro, the aged Caciq[ue Sinchel, in 1875, 
pointed out to me a cave, the supposed lair of one of these 
monsters, called ‘ Ellengassen ’ , but I must add that none of the 
many Indians with whom T have conversed in Patagonia have 
ever referred to the actual existence of animals to which w^e can 
attribute the skin in question.” 

A rude painting in a cavern, in red ochre, seems to Dr. 
Moreno (whose words we have just quoted) to be somewhat 
suggestive of a Gly'ptodon. There are some reasons for believing 
that this quadruped was kept by man as a domestic creature. 
In the cave are two walls of rough pieces of stone which seem 
to have dropped down owing to the wearing away of the roof ; 
they also seem to have been loosely piled together to form two 
walls, within which enclosure an imperfect skull of the animal was 
found. This skull shows clearly that the so-called Neomylodooi ” 
must be referred to Glossotherium or GTyjpoiJieTwm, as it is 
sometimes termed. This skull is perforated on the roof in such 
a way as could only have been effected (in the opinion of 
experts) by a weapon in the hand of a man. A hole in the skin 
has been even compared to a bullet-wound. But this it is per- 
haps unnecessary to discuss. The skin of Glossotherium is, like 
that of other extinct Ground-sloths ” (e.g. Mylodon), filled with 
small and irregular ossicles. But in Mylodon, the sculptured 
appearance of the dermal ossicles appears to indicate that they 
reached the surface of the body and were covered by epidermis 
alone, which is not the case with the animal now under con- 
sideration. The microscopic characters of the ossicles, too, show 
differences in the two. Glossotherium being “ precisely inter- 
mediate between Mylodou and the existing Armadillo (JDasypusY^ 
Now Glossotherium and Mylodon are regarded as forms which lie 
between the existing Anteaters and the Sloths of the same part 
of the world. We have already pointed out the facts of structure 
which lead to this conclusion. It might therefore be reasonably 
surmised that the hair of Glossotherium would be also inter- 
mediate, or at least like that of one of the two genera Myrme- 
cojphaga and Bradypus, But microscopical investigation has 
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negatived this supposition It has shown that the Armadillos 
are in this matter the nearest relatives of Qlossotheriwn. This 
result is important as tending further to confirm the close inter- 
relationship of all the American Edentates as contrasted with the 
Old-World forms — a matter which has already been emphasised 
It is suggested, however, that the absence of under fur, which is 
so well developed in tlie Sloth, and the difierenee shown in trans- 
verse sections from the hair of Myrriiecopliaga, may be explained 
by difference in habitat. GlossotheHum lived under conditions 
giTnilflv to those under which the Armadillos live to-day. Thus 
the outer covering of the body became alike in the two cases, the 
same needs supervening in both genera. 

Lestodon is another allied genus, which seems to possess 
canines. At any rate, in front of the four molars, and separated 
from them by a diastema, is a smallish, somewhat canine-like 
tooth, in both jaws. 

Megalonyx and its allies are sometimes placed in a distinct 
family, Megalonychidae. M'egcd.onyx itself had a skull very 
like that of Bradypus, being shorter and not so elongated as 
in the Mylodontidae. There is a strong 'tusk anteriorly, which 
is separated by a considerable space from tlie three molars lying 
behind it. Both pairs of limbs seem to have possessed five toes. 
This is a North American genus. It differs from the bulk of 
the American Edentates in having a complete jugal arch. 

MegatJurium is the type of yet a third family, Megatheriidae, 
of the G-ravigrade Edentates. This creature is familiar from 
the many restorations which have been built up, and from its 
huge bulk, little short of that of an elephant. The skull, which 
is small for the size of tlie creature, has a complete jugal 
arch, from the middle of which depends a downward process as 
in other allied forms. The teeth grow to an extraordinary 
depth, and there are five of them in the upper and four in the 
lower jaw — on each side of course. The fore-limbs of the 
Megatherium are very much more slender than the enormously 
bulky hind-limbs, upon which and the equally massive tail the 
animal seems to have supported itself while tearing down 
branches of trees, upon whoso leawes it fed. In the scapula 
the acromion joins the coracoid as in Bradypus ; the clavicle is 
large. The fore-limb is four-toed, and the hind-limb three-toed. 
The latter has but one clawed digit (the third, i.e. the inner). 
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On the manus, the three inner digits have powerful claws. This 
animal, too, was Pleistocene in time. The Megatheriidae had, 
however, small as well as gigantic forms 

The genus Zaimcrus had a skull no bigger than that of a 
Sloth, while Nothrothermm was also a comparatively small 
creature ; the teeth of the latter genus are reduced to 

The extinct group of the Glyptodontidae comprises large 
creatures with a dense covering of bony scutes which are arranged 
in a tesselated fashion, and thus form an immobile armature of 
immense strength. In correspondence with this massive carapace 
the dorsal vertebrae have fused together, and the lumbar vertebrae 
form a series ankylosed to each other and to the following sacrals. 
These creatures are all South American. 

Glyptodo7i, the genus which gives its name to the family, is 
known from numerous remains in South America, and also from 



Fig. 106. — Oli/ptodim claaipes. x (After Owen.) 


so far north as Texas and Mexico. It grew to be as long us 16 
or 1 7 feet. In the skull there is an exceedingly long 
downward process of the zygomatic arch, as in Sloths, the arch 
itself being complete. The process extends so far down as to 
reach a point about on a level with the middle of the lower jaw. 
The nasals are short or rudimentary. As in Myrmtcoithaga, the 
pterygoids enter into the formation of tlie ’ bony palate. The 
lower jaw has a spout-shaped extremity, and, behind, it rises into 
an enormous vertical branch as liigh as the front part of the jaw 
is long. There are eight teeth in each half of each jaw. As in 
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some Armadillos, the cervical vertebrae are at least partly fused 
The atlas is free, but the rest, or at any rate five of them, are 
united. The last cervical is sometimes fused with the succeeding 
dorsals ; the latter are twelve in number, and are fused t(7getlier 
so far as concerns their centra and neural processes. Tlie 
succeeding region of the vertebral column includes seven to nine 
lumbars, which are fused with the eight sacrals ; in this region the 
neural processes are high, and there is thus produced a strong mid 
lofty ridge along the back, which forms a powerful suiiport for 
the carapace. The fore-limbs are sliorter than tlie hind-limbs, 
which latter are attached to an unusally massive pelvis. Tlie 
claws of the limbs are blunt and almost hoof-like. 

The heavy carapace consists of scul])tured, five or six-sided 
plates, which have no particular arrangement in the middle, liut 
towards the margins show indications of an armngement in trans- 
verse rows. The moderately long tail is also encircled l)y bony 
skin-plates which are thorny above, or at least provided each witli 
a blunt upstanding process. It appears that outside this ))ony 
system of scutes were horny epidermic scali^s, coiTcsjionding 
exactly with the tesserae which they covcu*. Tluu’o are ap]>ar(‘ntly 
a good many species of Ghjptodivnu 

In the allied genus PanorMImin the tail is ratluir longer, and 
the bony rings which suiTound it, instead of being all movuldt^ 
as in Ghjptodon, are at first so, but latiir, %,€, towards tlu^ end of 
the tail, become welded into a single and massive ])ioc(*. Both 
feet are here four-toed, while in Glyj)U)doih the hind-feet are 
toed and the fore-feet four-toed. 

Daediourus shows a further specialisation, in that tlu^ fei't lia.V(i 
three and four digits respectively. The orbit too shows a 
specialisation in being separated from thi'. temi)()ra-l Ibssa. TIu‘ 
descending process of the isygomatie arch is not so extraordinarily 
exaggerated as it is in Glyptadon. It has the same terminal 
tube of osseous scutes upon tlie tail. This creature seeims to have 
reached a length of about twelve feet. 

Propalaeohoplophorus is, unlike the great Arnimlillos that we 
have hitherto dealt with, a small animal, not exceeding 2 feet 
or so in length of carapace. A small alveolus on each side of the 
premaxillae seems to suggest the former presence of an incisor 
tooth ; and it seems that the animal possesses both true molars 
and premolars ; for the first four of the eight teeth are imudi 
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simpler in structure than those which follow. The dorsal 
vertebrae again are not fused together ; the hind-limbs are five- 
toed. All the plates of the carapace are arranged in definite 
transverse rows; it has been observed, too, that some of the 
anterior scutes overlap like those of the Armadillos, to which this 
animal possesses further likenesses in the exclusion of the 
maxillae from the border of the nostril (a Grlyptodont character), 
and the comparative feebleness of the scutes. 

A primitive genus also appears to be Peltephilus, which is 
perhaps rather an Armadillo than a Glyptodon. However, it 
comes somewhat between the two, like PropalaeohoplophoTus, with 
which it may therefore be treated. A most singular feature 
of this genus has been mentioned on p. 27 in connexion with 
the skull in the Mammalia generally. That is the fact that 

a portion of the squamosal surrounding the articular facet for 

the lower jaw is separated by a suture from the rest of that 

bone, and is therefore obviously suggestive of the quadrate in 

the lower Vertebrates. As in certain Armadillos and Glyptodons, 
etc., the pterygoids appear in this genus to have taken a share in 
the formation of the hard palate. The plates of the carapace were 
movable, as is shown by the fact that they sometimes slightly 
overlap. In view of the possible origin of the Edentates from 
lowly-organised Mammalia, it is noteworthy that the humerus 
has been especially compared to that of the Monotreme. Pelte- 
philus differs from other Armadillos in having teeth in the front 
of the jaws. The total number of teeth is twenty-eight, i,e. seven 
in each half of each jaw. 


Sub-Order 2. NOMAETHEA. 

As already explained, the Old-World Edentates differ from 
the ITew-World forms in having normal dorsal vertebrae, that is 
to say, without additional zygapophyses. That negative feature, 
however, though combined with the positive fact that both the 
Old-World forms feed upon ants, is hardly sufficient to outweigh 
the many structural differences which distinguish the Oryctero- 
podidae from the Manidae ; which will be placed therefore in 
different groups. To that containing the Aard Vark, the name 
Tubulidentata may be applied. 
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This group coutains but oiu* iaiuily, the Orycteropodidae, of 
\vlii(*-h there is but a, single genus. 

Tlu* Aard Yark (twth-jiig), genus Oryrlrropffs, is eharactenscd 
l)y its lu‘avy Imild, tlie body being covered by rather coarse and 
not very abundant hair , the snout is long and pigJike, with round 
nostrils at its (Uid; the ears are long, (‘vec’t, and 'i)oint(Ml; th(^ 
tail is very thi(*.k at iirst, so tliat it has l)eon a])tly descTibed as 
“ a tapering ot the body to a point.” The Ibre-liinbs are tbur4oe<l, 
th(‘ hind live- toed. 



Fid, 107. — Aard Vark, or <?a]u» Autfator. Cffpensh, x 


Fii tho Hkull tlunv ih a coiuijloto though Hlomlor zygoiua; (h<* 
pri'iuaxillaritm, though Hinall, aro not so rudiim'ntary uh in Iho 
Aiutii'i(‘.an Kdentati'w. Tins annular tyiu])ani<! in not aid<yloni‘d to 
the Huri'ouuding honoH, a (sliamcter louud in other low inaimnalH. 
Ooutvary to what ia I'ouiul in Manin, OryrteTopvs haa a huge 
laelirymal. There aro thirteen doiwil and He\'en hunhar vert(dirai'. 
The ('.laviele ia well developed. Otyrfrrojinit ia ])eeuliar among 
Edentatea in that the iwihia do not tmiti! with th<« verUdnul 
column. The femur liaa a third tvoehunter. 

Ak mentioned on p. LGli, tho AardVark ia diphyodont like noniial 
mammala. The pennanent teeth eonaiat of five mohu-H and pre- 
inolars on each side of each jaw ; tine hi’at two of theHc» are jtre- 
molai'H, and are simpler in their form than tho succeeding t.wo 
teeth, which are partly divided hy a median furrow into two 
halves. These teeth aro also peculiar in that they eonsiat entirely 
of vaso-dentine. They have been eomitfired in minute structure 
to those of the JKay Myliohates. According to Mr, Ohlfiehl 
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Thomas^ there are seven milk teeth on each side of the xipper 
jaw (limited to the maxillae, and thus not incisors). An eighth 
tooth was discovered on one side of one of the specimens examined 
by Thomas. In the lower jaw there are only four milk teeth on 
each side. It is interesting to note that the histological structure 



Fig 108. — Section of lower jaw witli the teeth of Ori/tieropus. x 2. (After Owen.) 

of these milk teeth agrees with that of the permanent teetli. 
There are two species of this genus found in Africa : the southern, 
0. capensis, is more hairy than tlie northern, 0. ((ethwj)iciiH. 
0, gaudryi is a Pliocene species from the Island of Samos and 
from Persia, described by Dr. Porsyth Major and Dr. Andrews 
It closely resembles the existing 0. aetldopious. 

Of the Scaly Anteaters, Group Squama'PA or Manidae, there 
is really but one genus, though Pkatagm, J^holidotui^, 
and Pangolin have been used to distinguish various forms. Hio 
genus Majlis is African and Oriental in range. Dr. Jc^ntink, who 
has lately revised the species, allows seven The external form 
of these animals is fairly well known, the remarkable sealers dis- 
tinguishing the Pangolins from other animals. Petwtum the 
scales lie hairs, which seem to be absent in the adults of the 
African species, though present in the young, thus affording a 
convenient method of distinguishing the Ethiopian from the 
Oriental forms. The scales have been compared to agglutinated 
hairs. That they are not merely mimetic of the Lizards' scales " 
is held by Weber who compares them directly with those struc- 

^ Proc. Poy. JSoc. xlvii. 1890, p. 246, 

2 Proc Zool Soc. 1893, )). 239, and TS96, ]). 296. 

“ Revision of the Manidao in the Tjcydon MuHouin,” Koicn Lnid. Mm, iv. 1882, 
p. 193 

* Webor, Zool. Erffcbmsse ciner lleise in Niethrl. Ost Ttidicn, 1892. Sc<*. also 

Romer, in Jm. ZciMir. xxxi, 1896, p. 604, and R(di, ih%d. x.x.x, 1896, p. 137. 
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tures as he does the scales of other maminals, such as those upon 
the tail of Anomcdurvs, etc. This, however, is not a universal 
opinion. It is true that these scales occur chiefly in the lower 
forms of such as those under consideration. Marsupials, 

Bodeuts, and Insectivores ; but the fact that the hairs are developed 
before the scales shows, or seems to show, that the former are the 
older structures, and to lead to the inference that the scales of 
yri pTw-mnlg are new structures. The scattered hairs of the Pangolin 
have no sebaceous glands excepting on the snout. This, again, 
looks as if they were degenerate structures, and emphasises the non- 
arehaic character of the scales. These animals have no trace of 
teeth except possibly some slight epithelial thickenings which have 
been interpreted as a last remnant ; the tongue is suited for the 
capture of ants, and is therefore much like that of the not nearly- 
related American Anteaters. The stomach is of simple form; 
it is characterised by a largo gland, which suggests that of the 
Koala (see p. 144) ; the intestine has no caecum. Botia mind alia 
occur on the limb arteries. The placenta is non-deciduatc and 
diffuse ; it is specially compared by Weber with that of the Horse. 
Considering the many adaptive resemblances between this genua 
and the American Anteaters, especially in the mouth cavity, it is 
remarkable that in Manis the pterygoids are not joined as they 
are in Myrmecopha-ija. In spite of statements to the contrary, 
it appears that there is sometimes a distinct lachrymal. 

A remarkable feature in the skeleton of Manis is the 
singular sternum. The xiidioid cartilage is extraordinarily 
elongated into thin strips, which reach the pelvis and return. 
This state of affairs is to be found in the African species only. 
This structure is not comparable, as it has been said to be, with 
abdominal ribs such as those of the reptile Matter ia. 

These animals are mainly anteaters. The tlapanese have a 
curious legend as to the method adopted for the capture of ants, 
which is related by Dr. Jentink in his monograph of the genua 
The Manis “ erects his scales and feigns to be dead^ the ants 
cxeep between the erected scales, after which the anteater again 
closes its scales and enters the water ; he now again erects the 
scales, the ants are set floating, and are then swallowed by the 
anteaters ” ! The same story is related by Mr. Stanley Blower 
on the authority of the Malays. 

Though it seems clear that the likenesses which Manis shows 
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to the Anteaters of the New World are chiefly adaptive and have 
nothing to do with real alfinity, being merely an expression of a 
similar mode of life, it is curious to note that here and there we 
do find certain resemblances wliich do not seem to be susceptible 
of the latter explanation. The jugal bone, absent in Maniti, is 
small in Myrmeoophaga , the clavicle is absent and again small or 
rudimentary in the Anteaters; it is large in other Edentates. 
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The third trochanter is absent, as in MyTiiine>coj)li(iqii (and the 
Sloths). There are many scales on the body ; in Myrmeoophaga 
there are traces of these structures on the tail, as also in 
famandua. In the features mentioned, the Myrmecophagidae 
differ hrom either or from both of the two other .A.mericun 
families (i.e. Dasypodidae, Bradypodidae) and agree with Manis. 
The facts are not a little remarkable 


Order III. GANODONTA.^ 

Alhed to the Edentata, and apparently representing the 
ancestral forms from which they, at any rate the Xeuarthra 
were derived, is the order of the Ganodonta. Of this order a 
number of genera are now known, which can be ranged in a 
series which more and more approaches the Edentata as we pass 
from the older to the newer forms. This interesting and transi- 
tional series will be made pianifest by a description of the 
characters of the various genera taken in their proper chrono- 

Ganodonta and their Kelationship to the Edentata," 
Bull. Am, Mus. Mat. ffist. ix. 1897, p. 59. 
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logical order. The following genera are included by Wortnian in 
his family Stylinodontidae. 

The earliest type of the Ganodonta is the genus llemiyamis, 
with but one species, H. otariidens. This animal lived during 
the deposition of the lowest Eocene strata, the Puerco beds of 
North America. It was about as big as a fair-sized Dog, and had 
powerful jaws. There were at least two pairs of incisors in the 
upper jaw, together with powerful canines and the full preniolar 
and molar formula. In the lower jaw the canines were also 
strong, but the incisors are not certainly known to bo more than 
two pairs. The enamel upon the posterior surface of the canine 
is thin, and in the cose of the incisors the enamel seems to be 
limited to the anterior face. The lower molars are quadrituher- 
Gular. It is believed from the presence of a suture on the upper 
surface of the premaxillary that the snout of the creature was 
tubular. The cervical vertebrae, only known by their contra, are 
like those of the Armadillos (and for the matter of tliat of the 
Whales) in the great transverse us ojiposed to the antero-jicsterior 
diameter. The feet are especially compared with those of the 
Ground Sloths. The single ungual phalanx is marked by a large 
subun^al process, which is pierced by a considenilde foramen. 
The tibia again is to lie compared with that of the Annadillos. 

In the Upper Puerco (Torrejon) beds the remains of Pdtta- 
cofherium are found. This genus, when first discovered, was 
referred to the Tillodontia by some and to the Ungulates, the 
latter being a refuge for indeterminate Eocene mammals, just as 
the “ Multituberculata ” is for similarly-xilaiiod Secondarj' mammals. 
It is now known to be clearly a member of the order Ganodonta. 
Wortman tliinks that there is but one species, P. multiffayum. 
It seems to have had a general aspect much like that of He,vi i- 
yanvs — that is judging from the skull — and was not very greatly 
different in size. The facial portion of the skull is short, and the 
zygoma is deep. The infra-orbital canal is double, a feature which 
crops up in the Sloth, and has been mentioned in the later fonn of 
Ground Sloth, Megalonyx (but it must be remembered that the 
same characteristic is not unknown in Kodents). Tlie dentition 
is reduced as compared with that 06 JSermganvs, that is to say, as 
far as concerns the molars and the incisors. There is but a single 
pair of incisors in each jaw ; the canines are strong ; the premolar 
and molar series seem to have been complete in the lower jaw, 
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but reduced by one premolar at least in the upper jaw. It is very 
important to notice that the incisors have enamel only on tlieir 
anterior faces, aM that the same is the case with the canines, 
the slender layer present behind the tooth in Hem^ganna having 
vanished in tins later form. The tooth pattern of the molars is 
like that of Stw/iganva. The fore-limb is decidedly Edentate- 
like ; but it is the foot which presents the strongest likenesses to 
that order. ''If an anatomist,” remarks Dr. Wortman, "had no 
other part of the skeleton than that of the foot to guide his judg- 
ment, and he should fail to detect a most striking similarity 
between it and that of the Edentata, especially the Ground Sloths, 
he would not only lay himself open to the criticism of being 
lacking in the ordinary powers of observation and comparison, but 
would be suspected of placing the matter upon a basis other than 
that established by such a method.” It is not certain how many 
toes upon the fore-hmbs were possessed by Psittacotluriam, but 
the close resemblance to Mylodon is indeed stiiking, the third 
digit being in both forms the most pronounced. Some vertebrae 
of this Ganodont have been discovered which do not show the 
complex articular arrangements of later American Edentates. The 
sacrum, on the other hand, is very like that of the Sloth, and there 
is a foreshadowing of the attachment of the ilia to the sacrum by 
co-ossification which is met with in later Edentates. A still later 
type is the genus Oalamodon, which has been shown to occur in 
Europe as well as in America. C, simplex was a larger beast 
than either of the genera that have already been treated of, thus 
affording another example of the increase in size of later as com- 
pared with earlier members of the same group, so pronounced 
among the TJngulata. The lower jaw has the same massive 
structure that characterises that bone in Hcmigcunas and Psitta-^ 
cotherium. There is but one incisor, but the premolar and molar 
series are complete. The canine is Eodent-like in appearance, 
being imbedded throughout the greater part of the lower jaw ; it 
evidently grew from a persistent pulp. It is enamelled upon the 
anterior face only. The premolar and molar teeth are in this 
genus commencing to lose their enamel, which is distributed in the 
form of vertical bands, leaving interspaces which are not covered 
by enamel. These teeth, moreover, are decidedly hypselodont, 
more decidedly so than in PsittacotheriuTn ; they are, when unworn, 
quadricuspidate, with accessory cusps ; when more worn, the teeth 
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are double-ridged, and that transversely to the long axis of the 
jaw; finally, the much-worn teeth have flattisiuj^owns more or 
less surrounded by a ring of enan^el. 

X. still later form, coming froi^' the Lower and Middle Eocene 
strata, is the genus Stylinodon. S. cylindriferj which is the more 
archaic of the two described species, is only known from a single 
molar, fragments of a canine, and “ some inconsiderable pieces of 
the skull.” The molar is interesting on account of the fact that 
the enamel is still further reduced; it is represented only by 
narrow vertical strips, which are much narrower than those of 
older forms of Ganodonts. It is also hypselodont, and has a 
persistent pnlj). So, too, the canine which had a thick anterior 
facing of enamel. The later species, S. minis, is more fully 
known. The teeth seem to have been much the same as in the 
last-described species ; the premolars and molars were seven in all 
in the lower jaw, and the canine was imbedded in the bone for a 
long distance, as in Calamodon. 'The cervical vertebrae have 
short centra as in Hemiganvs, The clavicles were well developed. 
The humerus possessed an entepicondylar foramen, and its head 
displays the pyriform pattern so characteristic of later Edentates. 
The foot is clearly like that of Psittacotherium. 

In reviewing the series, therefore, we see a gradual diminution 
of the incisors, a gradual loss of enamel on the teeth generally, 
and the production of hypselodont teeth growing from per- 
sistent pulps ; all of which are features of the later Edentates. 
The progression is so gradual that the forms enumerated and 
described seem to have been part of a continuous series cul- 
minating in the G-round Sloths of later times. The other points 
of similarity will be gathered from the facts given in the fore- 
going pages- 

There is another family belonging to the Ganodonta whose 
position with regard to the Edentata is not so clear. This is 
the family Oonoryctidae, of which two genera are known. The 
earliest of these, from the Lower I^uerco, is OnycJiodectes. In 
0 tissonensis the skull is long and narrow, thus contrasting with 
that of the last family. The facial part is also long. The lower 
jaw is much more slender. The molar formula was complete, 
but there is some doubt as to the incisors. The molars are 
tritubercular. 

The other known genus is Oonoryctes. Its skull has a shorter 

VOL. X 0 
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facial portion/*^nd is thu^ *jnore like that of Stylinodoiitidae 
than that of Onycho^ectes. dental formula is known, and is 

complete save for the loss of one incisor above and below, and 
one premolar above. The relationship of these Ganodonts to any 
later forms is uncertain ; but their skeletal structure is as yet by^ 
no means fully known. 
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0NGULATA CONDYLAUTHKA— AMBIiYPODA ^ANOYLOPODA 

TYPOTHEKU TOXODONTIA PKOBOBCIDBA HYKACOIDBA 

Order IV. UNGULATA . 

The existing members of this order can be readily grouped 
into the Hyracoidea, Proboscidea, I’erissodactyla, and Artioilactyla, 
each of wliioh divisions has quite the value of an order, and all of 
which are sharply marked off from each other. But as the dis- 
covery of so many fossil forms has to a great extent rendered 
these demarcations less shaiq), it is better to regard all these 
groups as not more than sub-orders of a larger “ Order ” Ungulata. 
Even when this conclusion has been necessarily arrived at from 
a consideration of the more ancient groups of Ungulate animals, 
the definition of such an order remains a difficult matter for 
the systematist. For the earliest of these forms, more particu- 
larly the Ancylopoda, the Amblypoda, and the Oondylarthra, 
whose peculiarities will be dealt with at length subsequently, 
are not by any means easily differentiated from the primi- 
tive Carnivorous mammals of that date, the Creodonta; these 
latter, moreover, fade into the Marsupials through the so- 
called Sparassodonta of Professor Ameghino. To confine our- 
selves^ to the Ungulates, we may perhaps define them as terres- 
trial aifimals with hoofs rather than claws or nails, and chiefly, 
if not entirely, vegetarian in habit. The teeth are bunodont or 
lophodont, the tendency to the production of the latter type being 
always marked. The walk, although plantigrade in the older types, 
becomes more and more digitigrade, except in such survivals from 
antiquity as JSyrcwo. There is, too, as we pass from the ancient 
types to the modern, a gradual perfection of the limbs as running 
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and not climbing or grasping organs; the number of toes be- 
comes reduced, and culminates twice (in the horse and in the 

Litopterna) in one toe 
on each foot ; at the 
same time the ulna be- 
C(mies rudimentary and 
fuses with the radius, 
and the libula in the 
liind-lhub undergoes a 
like reduction. The 
clavicle is absent even 
in some of the oldest 
tyi)es ; its presence in 
Ty'pothmuvi ^ is highly 
reinarkal>lt*. The tail 
too, an organ which is 
^ long in sonic of the 
1 early forms, gets short 
I in their modern doriva- 
^ tives. 

a; Oou})led with the in- 
's creasing perl ect ion of the 
foot as an organ used 
.g* mcirely for the support 
« of the body, certain in- 
teresting cdianges have 
o taken place in the 
arrangement with re- 
C gard to tuxch other of 
Jjho several honelets of 
the wrist and ankle. It 
has been Indd by Cope 
and otlu‘fs that the truly 
primitive diHi)osition of 
these bones was that pre- 
sented to us by certain 
early types, such as Mrniseothcrium or the t'.xisting elephant or 
Kyrm, In »these animals there is (see Vig. 1 12) a serial arrange- 

^ This creaturo is, liowover, sometimes roferrod to tlm neighbourhood of the 
Rodents. 
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inent of these bones, the distal bones only, or very nearly only, 
articulating with the corresponding bones in the upper series. In 
the modem types (cf. Fig. 113) there is, on the other hand, an 
interlocking, so that the hones of the distal series articulate with 



Fiq. 111. — Series of inetauarpals and metatarsals of Camelidae, to show secular and 
progressive increase in si^ Prom left to right the species are Proiylopus 
petersonif PoehrotJierium tahiatmn, (Jmnph other mm sternlergi, Procamehis occi- 
dentalism F, Fore-foot ; H, hind-foot ; III, IV, third and fourth metapodials 
(After Wortman.) 


two of those of the proximal series. By this is produced, as it 
would appear, a , much firmer foot, less liable to “ give under 
pressure, and thus more» fitted for an animal that runs. It is the 
same principle as that adopted in the laying of bricks. The actual 
stress and strain of impact has been held responsible for those 
changes. An equally ingenious and possibly truer explanation of 
the undoubted facts has lately been advanced by Mr. W, D. 



198 


SERIAL AND INTERLOCKING CARPUS ^ 


CHAP. * 


Matthew.’^ Haflias pointed out that in some ancient Ungulates 
the carpus -is not serial but interlocking, even in forms which 
belong to the earliest Eocene groups, such as the genus Protolamlda 
amoi^ the Amhlypoda. Now in the fore-foot of Meniscotherium 
and the living Hyrax there is a separate eentrale which is wanting 
in the greater number of Ungulates. The absorption, that is the 
practical dropping out of this bone, would restore to an interlocking 
carpus the serial arrangement ; while on the other hand, by the 
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Fig. 112— Bones of the manus A, of the Indian Elephant, Mex^has %ntUciis. xj. 
B, of the Cape Hyrax, Syrass capensisr x 1. c, Cuneilorni , cr, eentrale , I, 
hmar ; m, magnum ; pisiform ; i2, radius ; td, trapezoid ; trai)ezium , 5 , 

scaphoid ; w, unciform ; Z7, ulna. (Prom Flower’s Osteolotjy.) 

fusion of this bone with the scaphoid, the interlocking disposition 
would be maintained. 

The gradual perfecting of the fore- and hind-limbs as running 
organs has been put down to' the advent of the grasses, and the 
formation of large plains covered with this herbage. The same 
reason would also be in harmony with the equally gradual chiinge 
in the shape of the molar teeth, from a tubercular form calculated 
for a mixed or even a carnivorous diet, to the flatter crushing sur- 
faces exhibited by the lophodont teeth of later Ungulates. Strong 

1 Bull, Amer, Mus. Nat Hist i\ 1897, p. 321. 
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canines would in the same way eease to be useful, and even 
become encumbrances to sucli grazing creatures*^ and their dis- 
appearance is one of the salient features in the history of the 
Ungulata, that is of the modern representatives of the order. The 
extraordinary hypertrophy of these teeth in such a line as that of 
the Ainblypoda, which has left no descendants, was one of the 
reasons perhaps for the decay of those great pachyderms of mid- 
Tertiary times ; their excessive armature became an encumbrance, 
since it was not accompanied ])y improvements m other necessary 


Fig, 



im, — Bones of tlio liiauns A, of Rhinocems, Xihinvceros sitmafre/inis* x B, of 
Pig, Sus itcroftt. X Letters as m Fjg. il2. (Prom Flower’s Obieuhffj/.) 


directions. Irfome of the iiuitures of the Tertiary Ungulates have, 
however, lieen dealt with in our general sketch of the mammalian 
life during that epoch, and need not he again referred to here. Of 
existing Ungulates there axe no clear indications of the descent of 
the Elephants or of the Hyracoidea. Their structure proclaims 
these two divisions to be of ancient descent, and not to be modern 
twigs of the Ungulate stem. As to the Perissodactyla and the 
Artiodactyla we cannot bring them together nearer than in quite 
early l^ertiary times. The order ©ondylarthra seems to be the 
starting-point of both these sub-divisions. Muprotogonia has been 
considered to he an ancestor of the Perissodactyle branch, and 
Pfotogonodon or ProtoseUw of the Artiodactyla. If this be true, 
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the likenesses which Titanothermm shows to the Artiodactyla 
must be either purely superficial and secondary, or a cropping 
out of ancient Gharacters which had been dormant for many 
generations. 

^ojrns. — ^The TJngulata are the only order of mammals which 
^(^sess horns ; as they are on the whole a more detenceless group 
than the Carnivora, it may be that the horns are a counterpoise 
to the teeth and claws of the latter ; need for defence and for 
armature in the combats with their own kind for the favours 
of the does has led to a different kind of protective and 
aggressive mechanism. Horns as weapons are, however, parti- 
cularly effective in this group wherever they exist. A Euminant 
is most frequently a large and heavy animal without the agility 
and litheness of the Carnivore. It is precisely to this sort of 
animal, where weight is an important consideration, that horns are 
the most suitable weapons. This is further shown by the fact 
that although the general term horn is used to describe the 
weapons of the Ungulate mammals, there is more than one kind 
of structure included under this general term ; it is indeed prob- 
able that the extreme terms in the series of horns have been 
independently acquired by their possessors. There is but little 
in common between the horns of a Giraffe and of a Hhinoceros. 
In the Ehinoceros we have one or two horns, in the latter 
case one placed behind the other, which are purely epidermic 
growths ; they may indeed be regarded as matted masses of hair, 
borne, it is true, upon a boss of bone, which however is not 
a separate structure. The Giraffe sui)plieH us with the simplest 
term in that series of horns which are partly epidermal and partly 
bony. The paired horns of this animal have often been contrasted 
with those of the Deer, for example ; but there is no fundamental 
difference between them. In the Giraffe a pair of bony out- 
growths, originally separate from the skull which bears them, but 
ultimately ankylosed to it, are covered by a layer of entirely un- 
modified skin. A distinction of undoubtedly practical importance 
is usually drawn between the Hollow-horned Kuminants, i,c. Oxen, 
Goats and Antelopes, and the Deer tribe. There is nevertheless 
no fundamental distinction. ^'In the Antelopes there is a core of 
bone, the “os cornu*' as it has been termed, which is covered 
by a horny layer, the horn proper, variously modified in shape and 
size according to the genus or species. In the Deer there is the 
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same os cornu, which may however be branched, but which is in 
the same way covered by a layer of modified integument ; this is 
known as the '' velvet ” ; it only lasts for a certain period, and is 
then torn off by the exertions of the animal itself, leaving behind 
the bony core, which is popularly termed the horn It will be 
that here is only a difference of comparative unimportance ; 
same essential features are present in both groups of animals, but 
the modification of the epidermis has j)rogressed along different 
lines. Both can be referred back to the primitive conditions seen 
ill the paired horns of the Giraffe. Even the difference, such as it 
is, is bridged over l)y the Antelope Antilocapra, where the os eoriicu 
is bifid and the horn is periodically shed, as is the velvet of the 
stag ; but in the stag the bony part of the horn is also shed, a 
state of affairs which has no parallel in the Hollow-horned 
Euminants. Tlie great iyivathervum may conceivably be an 
annectant form between the two types of compound horns, i e. 
those of the Antelope and those of the Deer. This creature had 
two pairs of horns, of which, naturally, only the bony cores remain ; 
the hinder loair of these were branched. But although so far they 
resemble the Deer’s horns rather than the Antelope’s, Dr Mune 
has thought that tliey were covered by a horny sheath and not by 
soft skin as in the Deer. In any case these horns were apparently 
never shed, which is a point of likeness with the Antelope and of 
difference from the Deer. Apart therefore from the nature of the 
covering of the bony cores, there are good grounds for looking 
upon them as intermediate between those of the Deer and those 
of the Antelopes. 

The horns of the Euminants are frequently a secondary sexual 
character , this is especially the case with tlie Deer. The Eein- 
deer is, however, an exception, both the stags and the does 
having horns. That they arc associated with the reproductive 
function is shown by their being shed after the period of rut, 
the destruction of the velvet at that period, and also by the effect 
upon the horns which any injury to the reproductive glands 
produces Some useful facts upon this latter head have been 
amassed ])y Dr. G. H. Eowlor,^ who noticed in a series of stags, 
horns showing various degrees of degeneration in the antlers pro- 
duced by varying degrees and j)eriods of gelding. From the facts 

^ ‘ * Notes on some Specimens of Antlers of the Fallow Deer, etc, , ” J'roc. Zool, 
1894, p. 485. 
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here collected it is clear that a direct effect is produced. If we 
are to regard horns as secondary sexual appendages whicli have 
been subsequently handed on to the female by heredity, we should 
expect to meet with examples of animals now horned in both 
sexes, of which the earlier representatives had the horns confined 
to one sex. This is most interestingly shown by the extinct and 
Miocene Giraffe, Samotherimn, of which the male alone had a pair 
of short horns, while the skull of the female was entirely hornless , 
the modern Qiraffa, as is well known, has horns in both sexes. 

It is interesting to note that the existing Perissudactyles and 
Artiodactyles are to be distinguished by their unpaired or paired 
horns. But while there are no Artiodactyles with unpaired horns 
(^ve occasional sports) the Perissodactyles have more than once 
tried, so to speak, paired horns, which ultimately proved fatal 
to them. The Ehinoceros Dicemtheriiiifb apparently inherited and 
improved upon the small paired horns of Accratlimum, but it has 
left no descendant. The paired horned Titanotheria offer another 
instance of the same apparent incompatibility between the Perisso- 
dactyle structure and the persistence of paired horns. 


Sub-Order 1. CONDYLARTHEA. 

This group is characterised hj the following assemblage of 
characters. Extinct, often plantigrade Ungulates, with five-toed 
limbs. Bones of carpus and tarsus not always interlocking, but 
sometimes lying above each other in corresponding positions. 
The humerus has an entepicondylar foramen. Dental formula 
quite complete ; the molars brachyodoiit and bunodont. The 
premolars are simpler than the molars. The cajnines are small. 
As with other early types, the zygapophyses are flat and do not 
interlock. The astragalus is like that of the Oreodonta. This 
group was American and European in range, the remains of its 
rather numerous genera being of Eocene time. The best-known 
genus is Fhenacodas, of which some account will be given before 
discussing the, ill many cases, more fragmentary remains of 
other allied forms. ^ 

The genus Phenacodus was first described so long ago as 1872, 
from a few scattered teeth. Since then several nearly complete 
skeletons have been obtained, and we are in full possession of 
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the details of its osteology. It was not a large creature (see 
Fig. 110, p. 196), al)out 6 feet in length, with a small head. 
The feet were more or less plantigrade, and five-toed. The last 
phalanges of the toes show that they carried hoofs and not 
claws , yet the fore-feet look a little as if they could be used as 
grasping organs. The third digit of both hind- and fore-feet 
exceeds the others, and thus a Perissodactyle-like foot characterised 
this Eocene creature. The tail is exceedingly long, and must 
have reached the ground as the animal walked. This is of course 
])y no means an Ungulate character. Still, in the totality of its 
organisation the animal wa,s decidedly Ungulate, though Professor 
Cope spoke of Phenacodus as not merely an ancestral Ungulate 
but as the parent form of Tnsectivores, Carnivores, Lemurs, Monkeys, 
and Man himself 1 The sca])ula indeed is from its breadth and oval 
contour rather like that of a Carnivore. The clavicles as in other 
Ungulates arc alisent. The femur is Perissodactyle rather than 
iVrtiodactyle in the presence of a third trochanter. The creature 
liad tiftoen pairs of ribs and five or six lumbar vertebrae. The 
two bones of the leg wliioh lie lielow the femur are ])erfectly 
distinct and separate. A cast of the brain-case shows that the 
cerebral hemispheres were smooth and small, the cerebellum of 
course completely uncovered and nearly as large as the cerebrum. 
The olfactory lobes were also large. The complete skeleton of 
Phenmodi(s has lately been excavated more fully from the 
enveloping matrix by Professor Osborn,^ and mounted in what 
is regarded as the natural position of the beast. It appears 
that though tive-toed it went upon the three middle toes only, 
and furthermore that of these the middle one was the more 
prevailing, so that PhcMacodus was distinctly “ Perissodactyle,*’ 
at least in habit. Moreover its " long hind-cpiarters, the long 
powerful tail . . . arc reminiscent oi* Creodont ancestry.** The 
genus was European and American in range. 

MemscotheHum { — Hyracoj[)s'^) comprises several forms of 
about the 8i;5e of a fox ; they are both European and American in 
range. The teeth are more distinctly Ungulate in form than those 
of Phenacodv,% with a W-shaped outer wall. The skull is 
described as possessing “ indifferent, primitive characters,** permit- 
ting a comparison with those of Ofiossums, Insectivores, and 

^ MidL Am&r. Mus* Nat, NUt, x. 1898, p. ir>9. 

“ Marsh, Amer, Jounh. Sd, xliii. 1892, p. 447. 
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Creodonta. It has, as in Phenacodus, no orbital ring. The 
humerus resembles that of a Carnivore rather than that of an 
Ungulate. The carpus and tarsus are serial. The fibula articu- 
lates with^both the calcaneum and the astragalus, which is not 
the cas6 with Phenacodus, It is suggested that these animals 
are ancestral forms of the Chalicotheres. In the brain the 
hemispheres do not cover the cerebellum. 

More primitive apparently than Phenacodus was the less-known 
genus Euprotogonia, or Protogonia ^ as it has been called. The besb- 
known species is E. piierce^isis, so called from its occurrence in the 
Puerco beds of the American Eocene. It was a slender, long- 
limbed creature, smaller than Phenacodus, with a long and heavy 
tail as in that animal. Like Phena^iodus it was semiplantigrade, 
and shows more likenesses to the Creodonta. The skull is only 
known by a part of the lower jaw with teeth, and by the teeth of the 
upper jaw. The vertebrae are not entirely preserved, but enough 
remain to show that the animal had a tail of 1 6 or 1 7 inches, which is 
a considerable length when compared to its height, about a foot at 
the rump. In the fore-limb the most noteworthy point is that the 
ulna has a convex posterior border as in the Creodonts, the same 
liorder in Phenacodus being concave. The humerus is slender, with 
less-marked tuberosities. The fifth digit seems to have been less 
reduced. The phalanges seem to have borne horny sheaths some- 
what intermediate between hoofs and claws. The pelvis is 
described as being, as is also that of Phenacod us, rather like that of 
the Creodonta. The right hind-limb is known in all its details. 
It appears that the bones are not serial but interlocking , this, 
however, on the views with regard to the relations of these two 
forms of tarsus mentioned on p. 198, does not militate against 
regarding Eupo-^otogonia as the ancestor of the genus Phenacodus. 
The third toe is the pre-eminent one, the animal thus being 
Perissodactyle. The lateral digits are larger than in Phena>codus, 
and the metatarsals and the phalanges, are slightly curved, which 
is again a Creodont character as compared to the perfectly straight 
corresponding bones of Phenacodus. It seems evident that this 
animal is to be looked upon as a more ancient tyi)e than Phena- 
codus, even if not as its actuaPancestor. 

Another group of the Condylarthra contains the genus 
Pertipychus and some others. Periptychus has the full dentition 
^ See W. X). Matthew, J5uU. Amer. Mus. Nat. H%st. ix. 1897, p. 303. 
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of forty-four teeth, the molars being of course bunodont, witKA^^ 
three chief tubercles mbst developed. The bones of the tarstlft-- 
interlock and are not serial, as they are in many other meml)ers 
of the Condylarthra. The astragalus has a shorter necj^ than in 
Memscotheriitvi, for example. It has in this a likeness to the 
same bone in the Amblypoda, to the primitive members of 
which, sucih as PantolawMa, this animal liears much resemblance. 

“ Astragali and many skeletal bones of Periftychn^^ rhabdodon and 
PiDitolamhdcv lathmodm are almost indistinguishable/* observes 
Mr. Matthew. The fore-feet of this genus are unknown, but it 
would seem that it was plantigrade from the evidence of the hind- 
feet. There are several vspecies of the genus. 

Possibly, but not at all certainly, the Mioclaenidae, with the 
genera Mioclaenm and Protoseltme, arc to be referred to this same 
order of primitive Ungulates. It is only necessary to mention 
them here, liecause they show very clearly the primitive form of 
dentition of these early Eocene mammals. The teeth are (piito 
complete and unbroken by a diastema. The canines are but little 
pronounced. The molars are not strictly tritubercuhir, but have a 
prevailing trituberculy. The nature of the feet is not known. 
Since the genus PTotosehw, as its name denotes, shows an indica- 
tion of ajijommencing selenodonty, it has l)eeu suggested that this 
group is the stock whence the Artiodactyles have been derived. 

In any case, whether the particular comparisons that have been 
made as to the relationship of various forms of Condylarthra are 
valid or not, it seems to l)c plain that this gi’oup represents the 
earliest Ungulate stock, but little differentiated from tiio con- 
temporaneous Creodunts. 


Sub-Order 2. AMBLYPOl )A. 

This group of extinct mammals has the ibllowing principal 
characteristics : — 

They are large, semiplantigrade Ungulates, of heavy build and 
apparently elephantine gait. The dentition is for tlie most part 
complete as in other ancient groups, and the canines are in the 
later forms big tusks. The back teeth are hrachyodont and 
ridged (lophodont). Both radius and ulna in the fore-limb, and 
tibia and fibula in the hind-limb, are well developed. The bones 
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•in the carpus are alternating in position The toes are five in 
hoEIf feet, and are very short. There is a hint of coininencing 
“M'issodactylism ” in the fore-feet at any rate. The brain is 
small-'and the hemispheres smooth. 

The Amblypoda, or Amblydactyla, are so called on account of 
their short and stumpy feet and toes. They were held by Pro- 
lessor Cope to be on the direct line of ancestry of both Perisso- 
dactyles and Artiodactyles, a view which is on the whole not 
accepted at present. 

As is the ease with other groups, the Amblypoda commenced 
existence as a sub -order with relatively small forms such as 



Pantolamhda, the most ancient ty^ie known, which is in many 
respects a transition between the later forms and other groups of 
mammals such as the Creodonta.^ The race culminated and 
Siant JDinoceras and Conj'phodon, and spread into the 
Old World. In spite of their smooth and diminutive brain, these 
mammals were able to hold their own and to multiply into many 
species and genera; in this they were perhaps aided by their 
formidable tusks and by the horns which many of them possessed. 
The teeth seem to imply an omnivorous diet, which was qmte 
possibly an additional advantage in the struggle for existence. 
It does not seem to be necessalcy to divide off the Dinoceratidae 
into a sub-order equivalent to the Ooryphodontidae as was done 


^ Or perhaps rather to the primitive Ungulates Condylarthra 
compared with Feriptycli.u$ of that group. 


It is especially 
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by Professor Marsh ; the numerous points in common possessed 
by the members of both families forbid their separation more 
widely than as families. 

The earliest types of Amblypoda belong to the genus 
Pantolamhdco, of which the species P. hatlmiodooi was about four 
feet in length. As restored it seems to have had proportionately 
short fore- and hind-limbs, and it had a long tail. It was 
apparently plantigrade, and would have had not a little likeness 
to a carnivorous type. The skull has no air cavities, such as are 
developed in the later types from the Lower Eocene, e.g. Cory- 
pUodon; Pantolamhda is from the basal Eocene. The frontal 
bones show no trace of the horns that are developed in subsequent 
forms ; the nasals are comparatively long ; the zygomatic arch is 
slender. The molar teeth are in the primitive form of trituberculy, 
and the premolars, as is so often the case with primitive animals, 
are unlike the molars in form, being less markedly selenodont. 
As to the vertebral column, the dorsal vertebrae appear to have 
had short spines, which argues, as it does also in the case of the 
larger and heavier Coryphodon, a feebleness in the development of 
ligaments and muscles supporting and moving the head. The 
scapula seems to have the same peculiar leaf-like form that it has 
m the later Coryphodon} This primitive type shows an entepi- 
condylar foramen in the humerus. It is interesting to observe 
that the posterior border of the ulna is convex, as in the Creodonts, 
and in the early Oondylarthrous form Uuprotogonia. In the sub- 
sequently-developed Amblypoda, as in the later Condylarthra, 
that bone acquires a concave outer border. In the carpus the os 
centrale is distinct. In the femur the third trochanter is well 
formed ; it gradually dies out in later Amblypoda. The fibula 
articulates with the calcaneum. This species, according to Osborn, 
“typifies the hypothetical Protungulate, being more primitive 
than either Euprotogonia or Fhenacodus*' ^ 

The genus Coryphodon is known by a large number of species, 
of which the first was discovered in this country, and was repre- 
sented merely by a jaw with some teeth. This was named by Sir 
E. Owen £7. eocaenus, and was dredged up from the bottom of the 
sea off the Essex coast. A second fipecimen consisted of a single 

^ The scapula of P. bathmodon is unknown. 

2 For the structure of this genus and of Goryphodon^ see Osborn, JBtill, Amer, 
Miis N'aL Eiat. x. 1898, p. 169. 
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canine tooth onlj, and was brought up from a depth of 160 feet 
during the making of a well at Camberwell. More abundant 
remains have since been found in North America. 

This genus liad a large head, and in some specimens traces of 
the “ horn cores,” so marked in the related D%noeems, are to be 
noticed. The skull is broad behind and narrowed in front ; the 
roofing bones show the cellular spaces so characteristic of the 
Elephant. The jugal bone, however, is not, as it is in the 
Elephant, placed in the middle of the somewhat massive zygomatic 
arch. As in some other primitive Ungulates (e.g. Plienacodus) 
there are twenty dorso-lumbar vertebrae, of which fifteen bore ribs. 

The scapula seems to have possessed a peculiar leaf-like form, 
swelling in the middle and ending almost in a point above. It 
has a well-marked spine, and the acromion projects much. The 
fore- as well as the hind-feet are in a state of transition between 
plantigradism and digitigradxsm. It was at one time held that 
the animal was digitigrade as to the fore-feet and plantigrade as to 
the hind-feet. Though, as has been pointed out, it is a fact that 
the hind-feet are often on a different plane of evolution from the 
fore-feet, it seems that this amount of difference does not characterise 
any Ungulate, not excepting the genus now under consideration. 

The toes are very spreading. The pelvic girdle is of great 
strength and broadness. The femur, as in the Perissodactyles, 
has a well -developed third trochanter; but whereas in this 
particular the hind-limb is Perissodactyle, it is Artiodactyle in 
the fact that tlie tibia and the fibula articulate with the astragalus 
and calcaneum. The ridged teeth have given the name to the genus. 

A cuiious feature in the structure of the genus are the 
slender spines of the dorsal vertebrae, which contrast with the 
enormous ones of some other Ungulates — more curious in this 
genus, which is of heavy build, than in the lighter Pantolamlda. 
The back of the animal is short, and the limbs are very spreading, 
so that the gait was doubtless shuffling. The large head, and 
short and heavy limbs and limb girdles added probably to its 
cumbrous walk or trot. The canines are great tusks, and spread 
out on both sides of the mouth.^ 

The late Professor Cope, m 1874, described the probable appear- 
ance of the Ooryphodon in the following words : — “ The general 
appearance of the Coryphodons, as determined by the skeleton 
^ Osborn, Bull. Amer. Mus. Nat. Mist. x. 1898, p- 81. 
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probably resembled the bears more than any living animals, with 
the important exception that in their feet they were much like the 
elephant. To the general proportions of the bears must be added 
the tail of medium length. Whether they were covered with hair 
or not is of course uncertain. Of their nearest living alhes, the 
elephants, some were hairy and others naked. . The movements 
of the Ooryphodons doubtless resembled those of the elephant in its 
shuffling and ambling gait, and may have beetii even more awkward 
from the inflexibility of the ankle.” 

The most recent members of this sub-order come from the 
Middle Eocene beds, and are chiefly referable to the genus Dim- 
ceraSf with which Tinoceras and Uintatherium are at least very 
nearly related, if not identical. These creatures were of great size, 
larger than the earlier types which have been considered. They 
show a certain superficial resemblance to the Titanotheriidae, on 
account of the massive horn cores upon the skull. These horn 
cores are large upon the maxillae and the panetals, and are 
paired ; on the nasals are smaller hoims. The bones of the 
skull have air cavities. The incisors of the upper jaw are 
absent; the canines are enormous tusks, and the lower jaws 
are flanged downwards near the symphysis where these tusks 
border them. Contrary to what is found in the older types, 
where the position of the condyle of the lower jaw is normal, 
this prominence faces backwards in the Dinocerata. The same 
shortness of the spines of the dorsal vertebrae prevails in this 
group as in the other Amblypoda, though it is perhaps hardly 
so marked. The scapula has not the peculiar acuminate form 
that exists in Gorypliodonj but is triangular and broad above. 
The limbs are elephantine, in that the angle between the 
humerus and the femur respectively, and the bones which 
follow, is not marked. The hind-limbs are especially straight. 

The tail is short as compared with that of the primitive 
Amblypoda. Th^ Dinocerata are purely digitigrade. The 
entepicondylar foramen has, as in the Coryphodonts, disappeared. 
The os centrale of the carpus has become fused, and no longer 
r exists as a separate bone. The fibula no longer articulates 
with the calcaneum, but both that bone and the ulna are well 
developed. The genus Astrapotherium is placed among the 
Amblypoda by some authorities ^ ' 

^ Gadow, A Classification of Vcrtehrata^ Recent and Extinct, Loudon, 1898. 
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The history of the discovery of the members of this order 
is very instructive as illustrating the dangers of laying too much 
classificatory importawe upon detached fragments of animals. So 
long ago as 1825 terminal phalanges of a new creature were found 
111 the Miocene of Eppelsheim, and sent to Cuvier. Cuvier named 
tliem “ Pangolin gigantesque/' deeming them, on account of their 
general form and cleft terminations, to pertain to the Edentata. 
Ill tlie same bed some seven years later were found certain teetli 
clearly of an Ungulate character, to which the generic name of 
CkalicotheTmm was applied. It was subsequently discovered 
that the teeth and tlie claws belonged to tlie same aninad, and, 
later, further remains turned up which disclosed a creature 
having the anomalous composition of an Ungulate with decisively 
Ungulate teeth, but with the feet to a large extent like those of 
an unguiculate animal. The same confusion of cliaracters occurs 
also, it will be rememboivd, in tlie distinctly Artiodactyle 
Aijrioclhocms (see j). 331). ludccd the feet of the latter when 
first discovered were erroneously, as it now ap])ears, referred to 
the present order of Ungulates under the name of Artionyx*, 
It is probable that the genus Moroyas of North America is a 
member of this group, and that it is probal)]y congeneric with a 
somewhat different type of Aucylopod known as Mam)the,namn, 
It is also clear that Anisodtm, Idchizotherium, and Ancylothemvm, 
if not congeneric with either of the two recognised genera, are 
at least very close to them. 

Ghalicothernm has a skull which recalls that of sonui of the 
earlier Ungulates; it has, however, no incisors at all, and no 
canines in the upper jaw; this foaturo has led to tlie belief that 
the animal is related to the Edentata, and that it is in fact a link 
between them and the Ungulata. The molars, like those of the 
Perissodactyla, are of the huiio-seleuodont type. It also agrees 
with that group (to which it has been approximated by several 
writers) in the tridactyl manus and *pes, and in the cliaracters 
of the tarsus. But although tridactyl, the axis of the limb 
passes through the fourth digit. Chalicotherium is not mes- 
axonic, as are the Perissodactyles. Moreover, it has no third 



212 


COPE ON THE TVI^OTIIKRIA 


CHAP, 


trochanter, and the uiigLuculate claws Inivc alniady been referred 
to. As to the latter, which are short, it is not tlio end phalanx 
but the first which is retracted; thus Ohaliroihenum differs 
markedly from both Carnivorous and E(l(‘nta.te types ; for in the 
former it is the last phalanx which is retracted, while in the 
Edentates the same phalanx is flexed downwards. The limbs of 
Ohaluiothenum are nearly of the same size, and the, animal 
seems to have been stout and (iua.(lru]HHlald 

MacrothcrUnn, like the last genus, seems to hav(‘. been 
common to both New and Old Worlds. Tt is to l)e distinguished 
by a number of characters. Tt is supposed to havi*. l)een ‘^semi- 
arboHMil and fossorial ” ; the fore-limbs a.re much longer than 
tlie hind, the relative proportions of tlie radius and til)ia. being 
70 to 29. The ulna was distinct from the radius, whereas in 
Okalwotheriinn. the two are coalesced, or n(*arly so. Young 
specimens appear to possess a full set of incisors; whether this 
is the case or not with Gh(dkoth(riwiih is not known.*** 
Hiyni(dodo'ntotlhe.rmii\, is sumetimcH placed in the group. 


SUB-OUPKK 4. TYPOTTIKEIA. 

It is a little ditticult to 1h‘. conluhait that the Ty])otheria are 
rightly referred to the Ungulata, since, tluy contradict two iin- 
])ortant Ungulate ruhis. They have clavieJes, wliich are elsewhere 
missing, and the tlnimb looks as if it opposable.® An 

Ungulate is essentially a running animal, and lias no iu‘ed of a 
grasping finger. Still Typotheria are placed hy most within the 
Ungulate series, though thoir undoubted likenossc^s to other 
groups, especially to the Jlodeutia, are athniUed, and indeed 
emphasised. Cope places them definitely with the Toxodonts. 

The Typotheria are an extinct group of smallish beasts, 
confined, like the Toxodontia, to South Amorica, a region which 
during the Tertiary period, and into tlui rieistoceno, abounded 
with strange and varied tyjics of Ungulate animals. 

The earlier forms of Typotheria may be exemplified by some 

1 See Osborn, Amarican Naturalist, Febinittiy p. 118. 

2 It is not abaohitttly clear whctlicr both or only one gonns ranged into 
America. Different opinions have been expressed. 

® It must bo remembered, ho\vo\ror, that there is a suggestion of a j)reliensile 
character in the hand of Fhenacodus (see j). 201J), 
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account of the genus Protyjpotheriuin, This animal was of 
about the size of a Hyrax, which indeed it resembles in several 
points of structure. The teeth have the primitive number of 
forty-four, and they are close set, leaving no diastema ; the 
molars are rootless and grow persistently ; they are simple and 
Eodent-like in surface pattern. The shape of the lower jaw is 
like that of Hymx, being rounded in outline posteriorly ; there 
is no projecting angle as in the Eodents, and this remark 
applies to the Typotheria in general. The aspect of the Eodent 
lower jaw is characteristically different from that of Hyrax and 
the forms under consideration. 

Some other characters of these early forms of Typotheria can 
be gathered from an inspection of other genera. In IcocMlus 
both hand and foot were five-toed, and, as in ancient Ungulates 
generally, the bones of the wrist and of the ankle are serially 
and not alternately arranged. Moreover, an os centrale is 
present in the carpus. Both thumb and big toe were opposable. 
The skull has a remarkably Eodent-like appearance, but the 
palate is not so narrowed as in these animals. 

In the more recent forms of Typotheria the dentition has 
become reduced. The canines are lost, and as the incisors are 
reduced also, to one on each side of the upper, and two on each 
side of the lower jaw, the likeness to a Eodent skull is increased. 
There is also evidence of a modification from the more primitive 
forms in the loss of one premolar or even more, in the alternating 
bones of the carpus, in the disappearance of the centrale, and in 
the loss of a toe upon the hind -foot. In these more recent 
forms the fibula articulates with the astragalus instead of with 
the calcaneum. Typotheria of these more recent foiins may be 
illustrated l)y the typical genus Ty^othermm, It has the re- 
duced dental formula I 0 -g- Pm -f- M , the molars are simple 
in pattern, and much like those of Toxodon The upper incisors 
are powerful and curved, but are surrounded by a layer of enamel, 
which is not limited to the anterior face, as it practically is in 
Eodents. The sacrum is composed of a large number of verte- 
l)rae — some seven — a state of affairs which recalls the Edentata. 
The shoulder blade is not Ungulate in form. It has a strong 
spine, with an acromion and a well-developed metacromion. The 
terminal phalanges are enlarged and hoof-like. 

In the genus Pacliyo^ucos there are three premolars, otherwise 
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the formula is the same lus in Tyimihcrium, The animal seems 
to have had nails rather than hoofs. The tliuiuh was opposable. 
The fibula is fused below with the tibia., whereas in the last 
genus these two bones arc quite separate from each other. 


Sub-Ordbb 5. TOXODONT FA 

The group Toxodontia,^ like so many otliers, is exceedingly 
hard to define. Nor are its limits any easier to mark out than 
many others of the groups of Ungulates, It will bo best perhaps 
to give an account of Totvotlofi, and of a few typos which seem to 
lie near it in the system, and then to iiuli(*.ate how far they 
resemble or depart in structure from other Ilngulattw. Toxodon 
itself is known from complete skelotona It lived in Argentina 
during the “ Pampeau ” period, which seems to bo of tht‘ Pleistocene 
age. A large numlier of species, however, have been (les(U*il)ed, some 
of which seem to go farther back in time, and to have existed 
during the Miocene period further south in Patagonia. 

The size of this creature was about that of a largo lihinoceros ; 
it has a bulky body and a largo liead, which was borne low 
doTO, on account of the beniling tlownwards of blie anterior 
vertebrae, in this aspect the figures of the skeletons recall 
Glyptodon and similar Edentates. The beast wa,s discovered by 
Darwin, and originally descrilxid by Owtm. “ During liis (Mr 
Darwin's) sojourn in Panda Oriental,” writes the Kev. H. 
Hutchinson, “ having he^ird of some ‘ giants' h()Tu*s ' at a Farm- 
house on the Sarandis, a small stream entering the Eio ^egro, 
he rode there, and purchased for the sum of eighteonpcn<3e the 
skull which has been described by Sir K. Owen. The people at 
the farm-house told Mr. Darwin that tlui remains were exi>c)sed 
by a flood having washed down part of a bank of earth. When 
found, the head was quite perfect, but tlie l)oys knocked the teeth 
out with stones, and then set up the head us a mark to throw 
at.” The whole of the Pampeun urea is a ^'alhiy of dry bones, 
and the remains of Toxodoii are abundant there. The skull of 
Toxodon is not unlike that of a horse in general asi)ect ; but the 
orbit is not separated from the temporal fossa. The premaxillae' 
are furnished above with a slight protuberance directed towards 
^ Coi>e, Ammcan Naturalistj xxxi. 1897, j). 485. 
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the free end of the nasals, which may be related to the presence 
of a short proboscis. The zygomatic arch is strong and broad ; 
the mandibles are provided with a long symphysis. The dental 
formula is I C Pm M The teeth are prismatic and 
hypselodont, growing from persistent pulps. The molar teeth are 
shghtly arched in form, whence the name of Toxodon, “ bow teeth.” 
The strong chisel-shaped incisors suggest the Eodents and Hyrax, 
The cheek teeth, moreover, are by no means unlike those of Eodents 
in their pattern. They are at any rate not at all like those of ex- 
isting Ungulates. The small size of the canine and of the first pre- 
molar produces a diastema in the tooth series. The sacrum consists 
of five vertebrae, and the ischium does not articulate with it. 

The shoulder blade has a strong spine, but only a rudimentary 
acromion ; nor is the coracoid well developed. The radius crosses 
the ulna, as in the Elephant , the whole fore-limb is shorter than 
the hind-limb, which must have exaggerated the hang-dog ex- 
pression of the creature when alive. The elements of the carpus 
interlock in the modern fashion. Those of the tarsus, however, 
are primitive in lying below each other without alternation. The 
carpus has a centrale. The fibula articulates with the calcaneum. 
The femur has no third trochanter. There are three toes to all 
the limbs. It is clear that this assemblage of characters will not 
allow the placing of Toxodon in any living Ungulate order. If 
the middle toes appear by their slight pre-eminence to approach 
the Perissodactyle form, the peculiar surface contour of the molar 
teeth, letting alone the absence of a third trochanter on the femur, 
will not permit this classification. 

A]^ied to Toxodon is the genus Nenodon. It was so named 
from an “ island lobe ” on the inner side of the upper molars. 
This creature, smaller than Toxodon, also differs from it in the 
fact that the dentition is complete, and in the pattern of the 
molars, which is rather more complex. There is still the slight 
projection upon the premaxillary bones, but the nostril is directed 
more forwards than in Toxodon. The zygoma, too, is massive.* 
Tlie second pair of incisors in the upper jaw and the outer (third) 
pair in the lower jaw form biggish tusks in the adult. These and 
the molar teeth are, however, finally -rooted, and do not grow, as in 
- Toxodon, from persistent pulps. The genus is from the older 
Tertiary of Patagonia. Five or six species have been described. 
Some are as large as a Ehinoceros, others as small as a Sheep. 
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There is no doul)t about the close alliance of the two genera 
just referred to. It is more doul)tful whether Himalodonto^ 
therlum and its allies should bo phu'.ed, as they often are, in the 
neighbourhood of the Toxodoiits. jromaloilon.totJyeriu'm owes its 
name to its even row of tetdh without a dia.stenui. It was a 
creature of eiiually large size, with Toxodon, and also came from 
the Tertiary strata of Patagonia The tiKlh an‘ the t.ypica-l ibrty- 
four, and the molars life those of *a Phinoiieros ; they are, liow- 
over, braehyodont and not hyjiscdodont as in Tturodim, This genus, 
however, shows an important diilerejie.e from the Uhinoe.erotidae 
and from the other Toxodontia, in the fact tliat it was hve-toed, and 
that the bones of the carpus and tarsus are set in relation to each 
other in the linear serial fa.shion. ju 

Undoubtedly a near relative id ff<m<dodoH{oihr^^ium is^s7>v^j)a- 
theriim. This creature was of equal hulk, and was also I'a,tagouian 
in range. The teeth are reduced in numbiT, but tlu^ animal was 
provided, like a Wihl Hoar, will griiat tusks, wind wt*ni, however, 
formed by the incisors. This animal is very imp(^rft‘(*.tly known; 
it is the form of the molars ami the. larg(‘ size of the inedsors which 
have led to it.s assoditiou with the Toxodontia.. As to tlu‘. resem- 
blance of the teeth of this genus and of Homidod^ntidherium to 
those of Ji/mweeroH, it is dillumlt to reganl it as «f!dence of near 
atlinity. The likeness is probalily to Im» looked ujkhi as a case of 
parallelism in diwelojimcut. Kxaiddy ttuj sanu» t^xijhuiation is 
possibly to be given to the lilauaws whi(di the teeth of Tiuvodon 
and Nmdo)i show to Ilodents, or to Kdt‘ntati*s. As to their 
allinities Zittel dservi^s: — 

'‘The entirety of their osteological (diaraelers argues for the 
Toxodon a siqiarato position in tlui neigh) xmrhood of the PtTisso- 
dactyla, Hrc)l)oscid(‘a, Tyjiotheria, and Ilyrat'oidc^a. The relations 
to the Itodentia rest mainly upon tlu* (jonverging dt‘velopment of 
the teeth, not uiion tnu^ ndationship.'* 


Hun-OUDRU 0. HROlUKSdIDMA. 

Largii vegetable-feeding animals, usually S(»antily covered with 
hair, and with the nostrils and upjier li]) drawn out into a long 
proboscis. Digits five on botli limbs. Femur and liumerus not 
bent uj)on lower leg and forcMirm in a. ])osition of rest, i^kull 
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with abundant air cavities in the roofing and other bones. The 
incisors are developed into long tusks, which exist in the upper 
jaw alone, in the lower jaw alone, or in both jaws. There are 
no canines. The molars are lophodont. The clavicle is absent. 
The femur has no third trochanter. The bones of the carpus are 
serially arranged and do not interlock. The stomach is simple. 
The brain has much convoluted cerebral hemispheres, but the 
cerebellum is completely uncovered by "them. The intestine is 
provided with a wide caecum. The testes are abdominal. The 
teats are pectoral in positiop» The placenta is non-deciduate and 
zonary. There are two venae cavae superiores. 

The position of the limbs in the Elephant tribe is unique among 
living ^mals : their straightness that is to say, and the absence 
or very slight development of angulation at the joints of the 
limb bones. This same feature has been observed in the extinct 
Dinocerata and in the Titanotheria. It must not, however, be 
assumed from the resemblance to these ancient forms that there is 
much affinity between them and the Proboscidea, or that the latter 
have retained an ancient feature of organisation. The oldest 
Ungulates for the most part, and the Creodonts to which they are 
undoubtedly r^ated, have much bent limbs. It must be considered, 
therefore, that rfife arrangement obtaining in the Elephants is purely 
secondary. Professor Osborn has put forward the reasonable view ^ 
that the vertical limbs of all these colossal creatures are due to 
"'an adaptation designed to transmit the increasing weight” of 
these animals. The huge bulk of the body is better borne by 
vertical pillars than by an angulated limb. Other points, however, 
such as the exposure of the cerebellum, tlie two venae cavae, the 
five digits, and the absence of a third trochanter, argue a low 
position for the Proboscidea in the Eutherian group. 

The group can be readily divided into two families, the 
Elephantidae and the Dinotheriidae. We will commence witli 
the former. 

The Elephants proper, Elephantidae, differ from the Dino- 
theriidae in, and are characterised by, a number of anatomical 
features. They possess long tusks (incisors) either in both jaws, 
or, if only in one jaw, in the upper. The molar teeth are very 
large — so large that only a few of them are simultaneously in use. 
There are but three definable genera of Elephantidae, of wliich 

^ Jimcrican Nat, February 1900, p. 89. 
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Etephas iilonu Hurvivi's. Tins ‘^oiiuk uIho includes many extinct 
forms, ])otli Americiin and Kiiro]>ean, as well a.s Asiatic and 
African. Tlic imtircly extinct <^(min‘a arc ^itnjiulon a,nd Madodon, 
The grou]) IS (diiarly one dwindling* towards exteniiina-tion. From 
the Aliddlt' Aliocont* downwards tliesc t^n\‘at pachyderms have 
existed; and from the Miocene ii]) to Pleistoe,eni‘ times they wen^ 
almost world-wide in ran^e. and miuu»rous in s])(‘cies. 

The genus Elcjdiaii (iouqnases usxially largx^, lait o(*casionally 
(the ])ygiuy Eleiiliant of "Malta) (piite small f<u‘ms. Th(*, t‘,xternal 
features of the gtmus diiler slightly in dillennit s])ccues, and will 
therefor(‘ be described in relation to those sp(^cit‘s whidi we shall 
notic‘-e here. The verteliral formula is U 7, 1> li)-20, L 8-5, 
Sa i-Sj <’U 24-MO, or even more. 

The bodies of the viu'tebrai^, are rema.rkabh‘ lor their shortness 
and for tlu^ very llattened articular surfaces. 

The skull is large and massive. Its large and heavy character 
is, as has been statetl in the delinitioii of tlu^ sub-order, due to the 



Tia. 110. — A section of the crnuiniu of a full-grown Afrinin Mlophunt, taken to the left 
of the niiihUc line, and nicluding the vomer ( To) ami the niesethmoid (ME) ; 
anterior, and posterior niirial aperture, x i\, (Kroni Flower’s OuMof/i/.) 

iinmemso developinent of air cavities in the dijdoo; the diameter 
of the wall of the skull is 'actually greater than that of the 
cranial cavity. These cavities a-ro not obvious in the young 
animal. They are most conspicuous in tlio rooling bones of 
tlie skull, but are seen elsewhere, and thicken the liasis cranii. 
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the maxillae, and so forth. This state of affairs, together with 
the presence of the huge tusks, has, as it were, pushed back the 
nasal orifices to near the top of the skull in a very Whale-like 
fashion. As in the Cetacea, the nasal bones are limited in size, 
and the premaxillae send up processes to join the f rentals and 
the nasals. There is a straight and somewhat slender zygomatic 
arch, but the or])it is not separated from the temporal fossa. The 
malar bone is small, and, as in Eodents, forms the middle part 
of the zygoma This is not the case with most XJngulata. The 
symphysis of the mandibles forms a spout-like rim. The scapula, 
has a narrow prescapular, but a very wide postscapular region 
The spine has a strong j)rocess projecting backwards from near 
its middle ; this is a point of likeness to certain Kodents. No 
Elephant has a clavicle. The most remarkable feature about 
the fore-limb is the separation and crossing of the radius and 
ulna. The arms of these animals are permanently fixed in tlic 
position of pronatiou. The foot is short, and the bones of the 
carpus are serially arranged. There are, however, traces of a 
commencing iiiterlocking of these bones in many forms. Th('. 
hind-feet are somewhat smaller than the fore-feet, and the tibia 
and fibula are both developed. 

As to the teeth, this genus is to be distinguished from allied 
forms by the presence of tusks in the upper jaw only, I'hese 
tusks have no bands of enamel such as characterise those of 
Mastodon. They are incisors. There is, howc^'er, a trace 
of the former enamelling in the shape of a patch at the tip, 
which soon wears away. The mohir teeth of Elephas are so 
large that the jaws cannot accommodate more than at the 
most two and a part of a third at a time. These are gradu- 
ally replaced l)y others to the number of three, the rejdace- 
inent of teeth suggesting that of the Manatee. Each molar is 
deeply ridged, the interstices between the ridges being filled uj) 
with cement. As the tooth wears away, therefore, the surface 
continues to be flat. Each ridge consists of a core of dentine 
surrounded l)y a coat of enamel. The number of these ridges 
varies greatly from species to species. The Indian Elephant is 
one of those which have the greatest number of plates in a single 
tooth, as many as twenty-seven.^ Of the six molars which eventu- 

^ It must be borne in mind that the teeth increase in complexity, those first 
pushed up having the fewest jdatos. The first has only four transverse plates. 
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ally appear, the first three are considered to correspond to pre- 
molars. But successioual teeth are rare in tlie genus ; that is to 
say as far as concerns the molars, for the tuskjj have their milk 
forerunners. As to tlie molars it is a])parently only E. 2>lomifrons 
which certainly shows a milk dentition. In Maatodon and older 
types a milk denbition is commoner. 

The viscera of the Elephant have heen examined by many 
zoologists. The latest pa])er, dealing chiefly with the African 
species, but containing facts about its Indian congener also, is (pioted 
below.^ The Elephant is romarkalde in possessing, in addition 
to the three usual pairs of salivary glands present in mammals, a 
fourth, situated in the molar region, and opening on to the cheek 
by many pores. This gland is e8])ecia.l]y well ([evelo])ed in Ilodeuts 
There is a gland which may l)e mentioned in this (‘.otmexion, though 
it opens externally between the eye and ear, known as tho temporal 
gland ; its use does not seem (il(»a,r. The thoracicp cavity of the 
Elephant, as may ])e inferred from the large uumlier of ribs, is 
ver}^ large as compa.red with the al)domitia.l. 

The stomach is simple in form, and the (q)itholium of the 
oesophagus does not oxteud into it as is tlio case** witli the Horse 
and Rhinoceros. A gland or a collection of smaller glands occurs 
in the stomach, and recalls the “cardiac glaiul” of the Wombat 
and the Beaver, also that of the Giraflb. The largo intestine is 
long, rather more than half the lengtli of tlie small intestine. 
The caecum is well developed in these animals. Th(». liver lias a 
very sim])le form, being but slightly loliulaUid. It is actually 
only bilobed, l)ut it is important to noticti that this division does 
not correspond to the two halves of the liver. As shown by 
the attachment of the sus]K‘nHory ligament, one lialf consists of 
tho loft lateral lolie alone, tlie other half (‘mbracMiig the remaining 
lirimary lobes. The sim])licity of the liver looks like an ar(*.haic 
character. No Elo])hant has a gall-bladder. Tlie lungs again are 
simple in form through their sliglit lobulation. Ea(‘.h half in 
fact is without subdivisions, and is of a triangular form. In 
this the Elephants resemble the Wliales, as in the simple liver. 
In both cases proliably the likeness is due to the permanence of 
primitive features of organisation. The brain - of the Elephant 

^ Forbes, Proc. Zooh Soc. 1879, 420. 

See Krueg, ZcUschr. wiss. Znoh 1881, j). 052, an<l Boddard, Proc. Zool. 

Soc. 1898, p. 311. 
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has hemispheres which are extremely well convoluted; but they 
leave the cerebellum entirely uncovered. This suggests a brain 
which IS a great -^specialisation of a low type. The brain has 
been particularly Compared with that of the Carnivora, with 
which group the Elephants agree in the characters of the 
placenta. It is, liowever, always a matter of the very greatest 
difficulty to compare the brains of mammals belonging to different 
orders. 

There are but two living species of Elephant, of both of 
which we shall now proceed to give some account. Only a few of 
the rather numerous fossil forms can be touched upon here. 

The African Elephant, Ji. afvimnuB, has been sometimes re- 
ferred to a distinct genus or sub-genus, Loxoclooij by reason of the 
lozenge-shaped areas on the worn grinding-teeth. It lives, as its 
name denotes, in Africa. ThivS species has a number of external 
features which enable it to be distinguished from the Oriental 
Elephant. The head slopes back more, and has not the two 
rounded ])osses which give so wise a countenance to the Indian 
species. The ears are very much larger. The tip of the trunk 
has a slight triangular projection on both the lower and the upper 
part of the circumference of the aperture. There are four nails 
on the fore-feet and three on the hind. As in the Indian form, 
the toes- are all bound together, and do not appear for any part as 
free digits. A thicik pad of fat, etc., makes the animal when 
alive look as if plantigrade, whereas it is, as a matter of fact, 
digitigrade. In internal features the most prominent difference 
from E, indicALS is in the molar teeth, which are ridged liy much 
fewer ridges. The outside number for a single tooth in the 
present species is 10 or 11. In Ele'phas indicus on the other 
hand there are as many as 27. 

The African Eleiihant, thinks Sir Samuel Baker, reaches a 
height of about 12 feet, and it will lie remembered that the 
notorious “Jumbo” was found to be 11 feet high at the 
shoulder. The tusks are found in both sexes, as in the Indian 
beast, but are relatively larger in the female in the species now 
under consideration. It is also a rather more active creature, and 
is more savage ; ^ however it can be tamed, as is shown by several 

^ So convinced are sonic persons of the nntameablo character of the African 
Elex)hant, that it has even been suggested that the animals with which Hannibal 
crossed the Alps were not JS, afneanus, but a now extinct species ! 
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specimens which have been and are in the possession of the Zoologi- 
cal Society, a.iid other proprietors. It was apparently used in the 
past. Certain Carthaginian coins are stamped with a figure of 
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the African Elephant ; but in 
to utilise this creature except : 

The meaning of an Elep' 
appears to be eternity, and t 
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Elephant is a long-lived animal. It is said that it hardly reaches 
proper maturity before forty, and that 150 years is not beyond 
probabihty in the way of longevity. Even longer periods have 
been assigned to it. 

The tusks of the Elephant are by no means necessarily sexual 
adornments, used for fighting purposes only. The African 
Elephant is a most industrious digger,” and grubs up innumer- 
able roots as food. It appears to be a fact that during these 

operations the right tusk is mainly used, and in consequence that 
tusk is shorter as well as thinner than the other. Two average 
tusks would weigh respectively 75 and 65 lbs., the latter of 

course being the weight of the more worn right tusk These 

weights, it should be observed, by no means indicate the limits 
to which finely-developed tusks can attain. The ^^ery heaviest 
tusk known to Sir Samuel Baker ^ weighed 188 lbs. This was 
sold at an ivory sale in London in the year 1874. The pace of 
the African Elephant, says the same authority, is at most at the 
rate of fifteen miles an liour at first, 'and of course in a furious 
rush. This pace cannot be kept up for more than two or three 
hundred yards, after wliich ten miles an hour is a better ap- 
proximation to the rate which can be kept up for long 
distances. 

The Indian Elephant, Mejphas indicus (or 3uehj)has indicus, if 
the genus Loxodon is to be accepted), is better known and has 
been longer known than the African. It occurs in India and 
Ceylon, and in some of the Malayan islands, the Elephants of 
which latter parts of the world have been regarded as a distinct 
form, an apparently unnecessary procedure. 

This species does not stand so high at the shoulder as the 
African ; its back is more rounded in the middle. The trunk has 
but one pointed tip ; there are five nails on the fore- and four on 
the hind- feet. As this species comes from India and the East, it 
has been longer as well as better known than the African form. 
Thus many of the stories and legends that have congregated round 
Elephants, apply really to this form. As is well known, the Indian 
Elephant is much used as a beast of burden, and for other purposes 
where its huge strength renders it invaluable. But its great draw- 
back as a servant of man is its great independability. On the 
one hand . we have furious, vicious, and generally unreliable 
^ Wild Beasts and their Ways, London, 1890. 
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Elephants, and on the other perfectly docile creatures, who obey 



IS, it is frequfaitly a timid beast. Sir Samuel Baker relates how- 
one which he was riding fairly bolted ^t the sight of a Hare. To 
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be bolted with by an Elephant is far from pleasing, though a 
rather exciting event. It makes for .the nearest jungle at once, 
being, much more than the African spepies, an inhabitant of forest. 
And in rushing through the dense undergrowth, the occupiers of 
the Elephant’s back are apt to be swept off or cut to pieces by 
innumerable thorns. 

Elephants, no doubt of the Indian species, were used by the 
Persians in battle, and from fifteen which were captured at the 
battle of Arbela some notes were drawn up by Aristotle. In 
stating that the animal reaches an age of 200 years, the 
naturalist and philosopher was probably not very far out. The 
mode of Elephant-catching as related by Aristotle is that pur- 
sued at the present day. Then, as now, tame Elephants were 
made use of as decoys. Pliny, ^ who was apt to confound fact and 
fiction in a somewhat inseparable tangle, had something to say 
about Elephants, both Indian and African. Serpents, he thought, 
were their chief enemies, which slew them by coiling round them 
and thrusting their heads into the trunk, and so stopping respiration. 
In Europe Elephants were first seen in the year B.c. 280. Pyrrhus 
used them in his invasion, and copying his example the Eomans 
themselves learnt to use Elephants. The first Elephant seen m 
England arrived in the year 1257, presented by the King of 
France to Henry III. It was kept in the Tower (for long after- 
wards a menagerie), and died at twelve years of age. Much use 
of the Elephant has been made in symbols. We have spoken of 
the African Elephant on Carthaginian coins as an emjplem of 
eternity. The Oriental Elephant resting on the back of a tortoise 
and supporting the world is the same idea ; and it is instructive 
to note that remains have been found in the Siwalik Hills of a 
tortoise which would have been actually big enough to support 
the creature, even Jumbo,” who weighed 6|- tons. Another 
symbol is that of an Elephant upon whose back is a child with 
arrows ; this occurs on a medal of the Emperor Philip. It can 
perhaps hardly signify the eternity of a strong human feeling ! 

The intelligence of the Elephant has been both exaggerated and 
nuniiijLised. Perhaps the most elaborate attempt to endow the 
beast with unusual mental perceptions is that of Aelian, who 
related that an Elephant carefully watching his keeper, wrote after 
him with his trunk letters upon a board. That the animal does 

1 See Natural History of the Ancjents, by Rev. M. G. Watkins, London, 1896. 
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possess II good I'^aius, seems to bo shown by the way in 

which a well-trained animal will obey the slightest sign of the 
luiihont in India. According to Sir Samuel Baker, localities 
which produce in almndancc particular kinds of fruit are remem- 
bered, as well as the time at which the fruit will be at its best. 
Stories of.xcvoiige, which are luimoroiia enougli, attest, so far as 
their data are to? -bo acccspted as iiccurate, tlie power of memory 
possessed by the Elephant. 

In s]>itc of their longisvity, however. Elephants, unlike Home, 
have not been built for eternity. We can only find two living 
species ; but in past times Elephants were very numerous. They 
commonoed, so far as we know, in the Miocene. 

Tlie existing forms are known in a fossil, or at least sub-fossil 
state, from diluvial deposits ; and it is interesting to note that the 
.•Vfrican Elephant had formerly a wider range than now. Its bones 
(described as E. ■jtvhcm) liavm been met with in Spain and Sicily. 

One of the best known of completely-oxtinct Elephants is the 
Mammoth, E. p'-imigen.ius. This great Elephant in most resjiects 
more nearly approached the existing Indian Ele.])hant. The teeth 
have cpiite as numerous plates. The tusks were enormous, reach- 
ing a maximum length of 1 5 feet ; they were much curved iipwimis 
as well as outwards. A large tusk weighs as much as 250 lbs. 
The Mammoth was of exceedingly wide range. Not only was it 
found in various parts of Europe, but it was especially abmidant 
in Siberia, as is exemplilied by the fact that for the last two 
hundred years as many or more than 100 pairs of tusks annually 
have boon sold fr(un that region. It also oce-urred in America 
together with forms at least not far removed from it, such as E. 
edumlumm. Mammoths have boon more than oiioo found as 
entire, wircases in the frozen soil of Siberia. The. lirst was dis- 
(iovered in the year 1799, and rescued some years later for the 
St. Petersburg Musiiuin. This example showed that the Mammoth, 
unlike existing Elephants, was covered with thick wool mingled 
with long and more bristly hairs of some 10 inches in length 
The softer wool formed a kind of mane beneath the neck, which 
hung down as far as the knees. Another carcase was discovered 
later by Lieut. Benkendorf, who did not save it, but was nearly 
swept along with it into the sea by a flood. These creatures 
died in tlie ])Osition in which they wore found by being bogged 
when in search of vegetation or water. 
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How primeval man, with his- inferior jSrl&^ons, slew the 
Mammoth is not easy to understand; but tiiat they were con- 
temporaneous is clearly shown by associated remains, and by the 
notorious sketch of the Mammoth on a piece of itj^ own ivorj^ in 
which curved tusks and a forehead like that of an Indian Elephant 
are plainly to be seen. Although it was only so rece^Jly as the 
year 1799 that an example of this great creature was actually 
studied on the spot, and removed to St. Petersburg, the existence 
of Mammoths and of ivory is a matter of much more ancient 
knowledge. M. Trouessart relates ^ that fossil ivory was known 
to the Greeks. Theophrastus spoke of ivory imbedded in the 
soil, and the tusks were recovered by the Chinese. It is a curious 
fact that the Chinese described and figured the Mammoth as a 
kind of gigantic Eat. The likeness between the elephantine molar 
and that of Eodents has been commented upon ; but the existence 
of its tusks below the level of the ground led the Cliinese Natural 
Historians to consider that the ways of life of the Mammoth were 
those of the Mole. As to the carcases themselves, tlie Clnnese 
said that the flesh was cold, but very healthy to eat. This 
expression can hardly be explained, except upon the view that 
fresh carcases were known to that people long before they were 
known to us of the Western world. The value of the Mammoth 
ivory was known to antiquity ; the famous Haroun-al-Easchid 
gave to King Charlemagne not only a pair of living Elephants, 
but a “ horn of Licome,” which seems undoubtedly to liave been 
a name for the tusks of the Mammoth. For in an account of the 
sacred treasures of Saint Denis, published in the year 1G46, the 
author states this to be the fact. 

The causes of the disappearance of the Mammoth are not easy 
to understand. Some held that it was a naked animal like the 
existing Elephants, and that the lowering of the temperature in 
Siberia proved fatal; it is, of course, now certain that it was 
clothed with dense woolly hair. Along with the bogged corpses 
of the great pachyderm, numerous trunks of pine-trees have been 
found, together with associated remains of other animals now 
extinct in that neighbourhood. Thus it is plain that Siberia was 
once covered by mighty forests, through which the Mammoth 
roamed. The decay of these forests, upon whose branches the 
Elephant fed, as is attested by the remains of pine leaves found 

jjL ^ Bull. Soc. Nat. d'AccUmcU. xlv. 1898, p. 41- 
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in the interstioes of its teeth, \Aas the signnl lor the clLsa]»pe{U'ance 
oi their most colossal inhalhtaiit. 

The large number ol* remains of tins aiul of other extinct 
species of Ele})has in this country gave vise to tlu^ su])posi- 
tioii tliat they were Elepha-nts brought (ner by Ctiesar to aid 
in the subjugation of these islands. The Ih'v, J. (^deridge 
(lather of the poet) pointed out that though (Ju(isa.r in his 
Gomnae notaries made no mention of a.ny sueli ini])ort<itiou of 
Elephants, a passage in the Siraftfi/fins of bolyaenus ex])ressly 
mentions that Oassivelaunus was confrouttul by tlu^ Ivonmus witli 
an Elepliaut clad in a coat of mail, by whose aid the crossing of 
the Thames was effected. At tin* time that atttmtion was called 
to this (1757) it was not popular to hint at the jiossibility 
of tossila. So that fact, convenitHitly liistovu‘.a.l, s(‘rved to 
explain away a difficulty. It is remarkahh^ that the Eh^pliant, 
common enough of course in Asiatic monunumts, actually occurs 
in English architecture. Mr. Watkins, from whoso intorestiiig 
work {N'atm'al Histoi^j of the AncioiU) a good many of the facts 
<lctailed hero arc drawn, tolls us that the (duircdi of Ottery St. 
Mary has an Elephant’s head scul])tiu‘(».(l on one of its pillars. 
The same ornament appears in Gosbertou Ghnrcb, Lincolnshire. 
Whether this has anything to do witli a rominisc.entu^ cjjf itirmcrly 
existing Elephants is a hard question to answer. In.tK?R figure 
of an Elephant the trunk has a spiral roprescuitation, and the 
trunk of an Elephant is lielieved by some to intended by the 
common so-called Pictish ornamentation ” in ^Scotland ; this 
spiral alone is to be seen constantly. If it is a reduction of an 
Elephant to its simplest terms, it is highly iutei'esting as tin 
almost undoubted survival of i-omeiubrance of Elephants. E{)rat 
such a period we cannot use the memories of Crusatlers or others 
who may have visited the East to explain the facts. The 
sculptured Elephants’ heads might conceivably be bo explained. 

The name Mammoth, thinks Mr. Watkins, may bo derivable 
from the Arabic word Behemoth, He quotes a writer, who first 
described the beast in 1694, as using the two words indifferently 
The Arabs, moreover, were then as the^ are now great ivory trjiders: 
and in the ninth and the two succeeding centuries explored 
the confines of Siberia, as they now do the forests of Africa, for 
ivory. * The Behemoth ” of Job '' eatetli grass as m ox. . Ee 
mov^th his tail like a cedar ” (the Hippopotamus haa*«a much more 
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stumpy appendage). Behold, he drinketh up a river, and hasteth 
not ” is surely much more suggestive of the copious draughts of 
an Elephant than the possibly equally copious but not so visible 
hbations of a Hippopotamus. 

The most ancient of the true Elephants (genus Elephas) is 
JS, meridionalis. It is of the African type, i e. the plates of the 
molar teeth are not abundant, and are not so many as in the 
existing U. africanus. It seems to have been one of the largest of 
Elephants, standing 4 metres high. Its remains are abundant in 
Europe, and are known also from England. Like this species 
B. antiguus is also of the African type. It wSS contemporary 
with man. Certain dwarf or “ pony ” races found in caves in 
Malta, and called Blephas melitensis or E falconeri, are believed 
to belong to this species. Mr. Leith Adams, who described these ^ 
remains, placed them in two dwarf species called by the names 
used above, and found associated with them a larger form, which 
he referred to E, aihtiqxius. The existence of these animals in 
Malta seems to argue at least its former larger dimensions, and 
the presence of more al)undant fresh water. The remarkable 
swimming capabilities of the Elephant do not necessarily imply 
either a former absence of land connexion or, on the other hand, 
its existence, Nor as a third possibility can it be suggested that 
the dwarf ’^ize argues an island of limited dimensions, when we 
bear in mind the huge tortoises of the Galapagos and some other 
islands. It is important to notice that Elejphants of the African 
type {LoxodoifTi)^QiQ not formerly absent from India. B. plnnifrons 
was one of these. 

The genus Ste^godon is so called from the fact that the molar 
teeth, seen in longitudinal section, present a series of roof-shaped 
folds, the interstices between which are not, or are, imperfectly 
filled up with the cement which in Blc 2 ihas reduces the surface of 
the teeth to a level plane. This genus is exclusively Asiatic, and 
il Miocene to Pleistocene in time range. The number 6i ridges 
on the molars is ^all, not more than two. The^ incisors (tusks) 
have'^mo enamel ; the skeleton generally is like that of Elephas, 
^eftween which and Masto(io7h the present genus is intermediate. 
Among the four or five species is S, (jantm (called after the Indian 
Elephant-healed divinity), with tusks 10 feet long, to be seen at 
the British Migtseuln of Natural History. 

^ Trans. Zool. Soc. ix. 1874, p, 1. 
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The last geautt of the family EIe])haiiticlao is McrHlotloii, so called 
from the structure of tlie molar teetli These are. pro\ided with i 
hut few transverse ridges, not more than fives so tlait them structure 
IS intermediate lietween those of I)inothrriinn> a,nd tliose of ^^^trf/odon. 
Between the ridges are sometimes isola.t(ul, l)oss-like ])rotul>erauces 
(when(*,e the name of MaMtuUm), prodiiciMl hy a sululivisiou of the 
ridges. There is either hut littlt‘ or no cement between tlie ridges. 
This genus differs from nearly all other Elejihantidat* hy the posses- 
sion of milk molars, which oc(iasiona.lly piTsist throughout life, the 
piivmauent dentition in those, eases being a, mixture of milk 
and permanent teeth, as has Iuhui (errom^ously) stated of tlie 
Hedgehog.* 

The tusks (incisors) are sometimes ])resent in hotli jaws, and 
as they have, during youth at a.ny rate, a. coating of eiuimel, the 
likeness to the chivsel-shaped meisors of Ivodiaits is patent. In 
connexion with the im])lantation of incisors in the lower jaw, 
many species have a prolongation of the I)on(*H of that part of 
the skeleton. In the hones, giuierally, I.Iuuh*. is not very much 
difference from JUkphas, hut the forehead is a little loss pro- 
nounced. Tlie genus exivSted from t.he Miocent^ and hecame 
extinct m the Pleistocene. It wa.s nea,rly world-wide in range, 
being known from all four contitumts. Naturally with this veiy 
wide range was asso(dateil a largo nuiiihm’ of spociies. Zittel 
enumerates no less than thirty-two. 

This genus is the only oiu^ of the Klejihautidae which extended 
its range into South America,, where tlu* reuiaitis of two vSpecies 
occur. The liones of these gn‘at Khqdiants havi'. attracted attention 
for some centuries. They W(*re oftmi ladd to 1)0 the liones of 
giants (as they actually wiu'e 1), and in onti ('.ase were a-scrilicHl to a 
deceased monarch, Tcmtobochus. Thti Ameri(‘,a.n Indians <*,onsidered 
that equally gigantic men lived who were, able to combat these 
groat ProboscidoajiH. There avii h^gciuls of the Mastodons as living 
animals, which is (piite probable, considering their geological age. 
There is a curious iiarallelism between the legendji oi‘ two such 
widely-separated localities as North America and (Jreece. Buffou 
relates how among the Indians of Canada there was a belief that 
the Great Being destroyed both Mastodons and men of equal 
proportions, with thunderbolts. With this w(*. may perhaps com- 
pare the story of the destruction of Typhoeus by Zeus, who 
* Seo Busk in Trans. ZoqL i>*oc. vi. 1868, 227. 
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also used thunderbolts. One of the giants was not slain, but 
was compelled to stand and bear up the heavens. Atlas holds 
thus the position of the Elephant supporting the globe of Indian 
mythology. 

The genus Dinothcrium, sole representative of the family 
Dinotheriidae, differs in a number of important particulars from 
the true Elephants. In the Elojihants, if there is but a single 
pair of incisors, these are found in the upper jaw; in Di%o- 



Fi(!. 119 . — iJinotheriiiiii fjhjantei(nu vSide viow of skull, iVtli natural aize. 

Mioctiiiu, (Jonuany. (After Kaup.) 

theriicvK there is apparently but a single pair, but these are 
implanted in the lower jaw, the Hyniphysis of wliich is much 
prolonged and greatly bent downwards, so that the tusks emerge 
at right angles to the long axis of the head, and are oven hont 
backwards. The molar teeth are five in numher on each side of 
each jaw and'are hi- or tri-lo])hodont, not unlike, those of the Tapir. 
There is no cement in the valleys hetwcen -the ridgtis of these 
teetli, and there is' a regular succession, the premolars being two 
and the molars three.’ All the teeth are in use at the same ^me, 

' There are, however, three milk forerunners of the jircmolarB, of which one 
has no successor. 
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their small size eiiahling tliem to he ae-tv^Ttniiiodatecl in the ^]a\v 
together The skull of DnwfJierrinn is lower tluiii tha.t of Elcphas 
or Madodon The l)oues of the skcletoii geiieriilly are likt' those 
of El Cephas. 

Though a suggestion of marsupial liories atta.elu‘(l to the pelvis 
has been discredited, tliero is no (loul)t that Ei }wtlicrkui( oecnipies 
the most primitive position among tlie rrobosoidea : lait at the 
same time it -cannot bo regardi^l as the a,neestor of Ele])liants, as 
it is so much specialised in various wa.ys. Tlu^ incisors for one 
thing forbid this way of looking at the cnniturc^. It is an ancient 
genus found in lieds of Miocoiu^ a.g(^ in Muro]Ki and Asia. It is 
not known from America. The creature \\a.s la.rger than any 
Elephant. Eighteen feet in length lia.s been assigm^d to it. Tlie 
enonuous weiglit of the lower jaw a-nd t.usks stamis to argue that 
it was at least partially aipnitic in haliit, and tlmt it may have 
used these tusks for grubbing up miuatic roots or for mooring 
itself to the liank. At hrst there \v<u‘(‘ naturalist.s who e.onsidered 
it as an ally of the Manatee, a.nd the skull is not unsuggestive of 
that of the Sirenia. 

Eyrotherkm lias lieen referred to tlu‘ Probostud(‘a ; l)ut our 
knowledge of that form is limited to a t\wv UH*th from ka,tagonian 
rocks of an uncertain age.^ They are sim]de l)ilo]>hotlont molars, 
very like those of Dinotkerkim A tusk has btHm found in the 
neighbourhood of these teeth which may iiossibly lielong I.0 the 
same animal; l)ut it is uncertain. 


SuiM)kdeii 1 . IIYU.A(n)ri)EA. 

This group of small mammals contains only one wxdl-marked 
genus which is usually named Jh/iw, although Erocavia seems to 
be the accurate term. Popularly tluise enjutures ani known as 
Ooneys. They have a singular resemldaiuie to liodents, the short 
ears and much reduced tail, liesides the sijuatting attitude adopted, 
contributing to this merely skin-dee]) liktaicss. They agree with 
other Ungulates in tlie structure of the molar teeth, whi(di are 
luucli like those of BhinoceroH; in the alisemui of a clavicle; in 
the absence of an acromion ; in the rtHluctiou of the digits of the 
^ limbs to four digits in the manus and three in the pes. On the 
^ Lydekkcr, An, ^fn$, Lti Plata, Pal, Art}, iii. ISDl. 



IX 


THE CONEYS 


233 


other hand they differ from most Ungulates in the mcisors grow- 
ing from persistent pulps, a point in which they resemble the 
Eodentia. The muffle also is split as in those animals. The 
Hyracoidea are peculiar in the fact that in addition to the caecum 
at the junction of the small and large intestines, there are a pair 
of caeca (bird-hke in being paired) some way down the large 
intestine. The dorsal vertebrae are unusually numero^is, 22. The 
adult dentition according to Woodward,^ who has recently ex- 
amined the matter, is T 0 ( J-) Pm | M •§, while the milk 
dentition is I C \ Pm 

The inclusion of the canine of the permanent set of teeth in 
brackets signifies that it is the milk canine which occa.sionally 



Fia, 120. —Cape Hyrax. Ilyrax cajpeims, 

persists. It should further lie remarked about the teeth that 
they are both hypselodont and brachyodont, the extremes being 
connected by intermediate fonns. Another peculiarity of the 
genus is the dorsal gland, which is covered with hair of a different 
colour to that covering the body generally. This is present m all 
species. 

The genus Hyrax (the most recent authority on the subject, 
Mr. Oldfield Thomas,^ only allows one genus) is limited in its 
range to Ethiopian Africa and to Arabia, including Palestine, 
It does not reach Madagascar Mr, Thomas allows fourteen species 
with two or three sub-species. 

^ M. F. Woodward “On tlie Milk Dentition of Procama {Hyrax) ca^pmsis, 
etc,” Proc. Zool. f%c. 1892, 38 

^ “On tile SpecioH of tlio Hyracoidea,” Proa, Zool, Soc. 1892, p 50. 
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Some of the ConovK live iu reeky {fveund, while olhovK, fermerly 
placed in the genua Dctulrolii/rtw, freciuont trees, iu holes in wliich 
they alecj). The Coney of the Kcriptures is fuiniliur, who is “exceed- 
ing wise,” though a “ feehlo folk.” Ihit the further ohservution 
that he “ cheweth the cud hut divided not the hoof,” is obviously 
entirely wrong. As to the wisdom, it is said tha,t this beast is 
too wary to be taken in traps ; while the suggestion of chewing 
the cud is, according l.o ('anon Tristram, to be intei'preted in the 
light of a habit of working and moving its jaws which the animal 
has. 'fho traveller P>ruce ke])t one in ca])tivity to see if it did 
really chew the cud, and i'uund that it did ' 
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UNGULATA { continued ) — perissobactyla (odd-toed 

UNGULATES) — LITOPTEKNA 

Sub-Order 8. PEEISSODACTYLA 
These Ungulates derive their name, which is that given by the late 



A \ B 0 


Fig. 121. — Bones of the maims A, of Tapir (Tapirus indicus)* x B, of Rlimoceros 
{HMmceros svmairmsis) x C, of Horse {Equus cabalVus), x J. c, Cunei- 
form ; lunar ; magnum ; p, pisiform ; R, radius ; a, scaphoid , id, trapezoid ; 
tvi, trapezium; % unciform ; U, ulna , //-F, second to fifth digits ; Fin B, and IJ 
. and 7F in C, represented b;Jr rudimentary metacarpals. (From FlowePs Osteology,) 


Sir Eichard Owen, from the fact that the middle digit of the hand 
and foot is pre-eminent. As will be seen from Fig. 121, the axis of 
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nthe liml) passes through the tlmxl finger, which is larger than any of 
the* others, and is syininetrjcal in itself. In this the present groxip 
9caitrasts with the Artiodactyla, where the a,\is is not mesaxonic,” 
blit where there are two'^digits, on either side of the axis, which are 
symmetrical with each other This aiTangeiiient of the liiulis is 
higlily characteristic, hut appears to he not (piite universal. In 
the Titanutheres, which form a group of the Pi'rissodactyles, the 
fore-limhs are not quite accurately luesax- 
onic. Nor on the other liand can all TTngu- 
lates which show the Perissodactyle c*.ondition 
he safely nicluded in tlui present group. The 
ancient Condylartlira and the Jjitopterna 
show precisely the same state ol‘ affairs. 
Ihit other featxiros in their organisation lead 
to their seiiaration from the PcTissodactyles, 
of whic*h, however, the Chmdylarthra are 
proljahly ancestors. The Litopterna on the 
5ther hand, whicli possesa tivc‘.n one-toed 
memhers like Jilqvn.% helieved to repre- 
sent a case of ])arallelism in development. 
1 'he numher of functional toes varies from 
four to one. In the ankle joint the astra- 
galus either does not, or does only to a 
coiujiaratively slight extent, articulate with 
the cuboid as well as with the navicular 
Fig. 122. — Boms of tho lione. Moreover the fihula when iiresont 

articulate with the 

Cuneiform lunar ; w, cakuineinu. fu the oiiposed group of 

scaphoid ; ft/, tr«ij)ezoia ; Artiodactylos the ])reciso reverse of these 
if, nuciforim ^roin cjonditioiis olitaius. It is usually stated 
as part of the delinition ol tins group 
that they do not possess horns of the tyjie of those met 
with m the Cervjcorniu and* Oavmornia. r>ut tlie strong bony 
bosses on the skull of many Titanothercs, so curiously remin- 
iscent of those of the not nearly related Dinar eras and PrvtO'- 
reras, may well have supportcid horns of the Ox and Autelojie 
])attern. 

Tlie teeth of the Perissodacdyles arc lophodont, more rarely 
huuodoni}. The selenodont Artiodaistyle form of molar is not 
met with. Tlie dental formula, morcovor, is at least near the 
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complete one, the more modern forms as usual being tiie move 
deficient in num])ers of teeth. 

The dorso-lumbar vertebrae are as a rule twenty-thrc'o ; l)yt^ 
the extinct Titanotheres are again an exception ; for, at least hr 
TitanotliGrium, there are but twenty of these \'(a't,el)ra,(' — an Artio- 
dactyle character. The lemur lias a third tvochf inter. There ar<* 

so few recent Perissodaiityles that an enumeration ol‘ thi‘- dis- 
tinguishing characters of the viscera may very jiruliably bo usi^- 
less for purposes of classification. But 
the living genera at any rate are to bo 
separated from the living Artiodaetyles 
by the invariable simpli(nty of the 
stomach coupled witli a very largo and 
sacculated caecum. The liver is simple 
and not much liroken up into lobes, and 
the gall-l)ladder is always absent. Tlie 
brain is well (‘,onvoluted. The teats are 
in the inguinal region. The jilacenta in 
this group is of th-e diffiiscd kind. 

The living Perissodac’.tyles btdong to 
three typos only, indeed to three geAera 
only (in the estimation of most), which 
are the Horses, Tapirs, and lihinocorosea 
But taking into account the extine.t 
forms, they may be divided primarily 
(according to Trofossor Osborn) into the 
four following groups: — (1) Tit^^lau- 
tlierioidea, including but one family, 

Titanotheriidao ; (2) Hippoidea, includ- 
ing the families Equidae and Palaeotheriiilae ; j|:l) Tapiroideu, 
with two familiesj Tapiriclae and Lophiodontidae ; aiul (4) Ithino- 
cerotoidoa with families jryrajcodoutidao, JVmyuodontiilue, and 
Rhinocerotidae. It, is Conceivable, Iccording to the sumo writer, 
that the Cha].icotheres (here treated of as a se])arate sub-ordeii*' 
Ancylopoda) should! lie added to the l^erissodactylo stTies. 

Pam. 1. Eqtdj^ae- — This ftnuily, which includes ♦he living 
Horse, Zebms, and Assos, as well as a number of extinct genera^ * 
agreeing with those types |n structure, may be defined by th«f** 
possession of but on^ functional toe, the two lateral ones being mere 
splints, or but little more. " The niolar teetlrare liypselgdont, and 


h 



FlQi 123. — AntmoJ’ nsixTt of 
ri}<ht fcuiur <»f lUuuiH*ttros 
(/{/fuiore/m uitHmft). 

' //, Ih'ud ; tf gmit trochanter; 
/\ thh’(l trocliuatrr. (From 
r’lowor'N OaMvifih ) 
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the preniohu’B, with the exception of the first, resemble the molars 
in their pattern. The orbit is completely siirroimded l)y l)uue. 
The incisors a.re dnsel-shaped, with a })it on tlui free surface. 
The canines are Midimcutary if jausent. The radius and ulna 
are fused, as are tlie tibia, and tilmla. Altliough for the sake of 
uniformity a family, E(i^ae, is here 8e])arated from its allies, it 
is (piite im])ORsible owing to the full state ol‘ our Icp^owljtdge of 
this group to draw a, really hard-and-fast line* between this faiuil^ 

)k ' 



Fio. 124. —Side view of «k\ill of Horse with the bone reninvetl m «is to expose the whole 
of the teeth. <!, Canine ; i'V, frontal ; r\ incisors ; //, lachrymal ; w®, 

molars ; Ma, malar or jugal ; dAr, maxilla ; nasal ; <h\ oocijiital coinlyle ; 
parietal ; situation of tlio vestigial llrst priiiuolar, which has been lost in the 
lower, but is pre.sent in the upper jaw j remaining i>roinolarH ; /'J/a:, 

premaxilla ; pp^ paroccipital process ; sunamosaL (Alter Flower and Ijyclekker.) 

and the Palaeotheriidae. We shall <li!al presently with tlio con- 
jectured pedif^ree of the Horsts, which naturally involves that 
family, and which presents an imbrokesn stsrioH from four- toed 
Perissodactyles to the present one-totsd Horsts, thes various hones 
and teeth becoming modified in the otsursts of tins descent “ with 
* the regularity of clockwork.” Wts arts ctsmpelled to draw the 
line at functional second and third toes ; directly these are no 
Itsngor used the animal is a Horse in the strict sense ! This is 
irnitional and regrettable, but necessary for isractical pur^soses, if 
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we are to continue the plan of defining the various families of 
Mammalia. 

The genus JEquus ^ contains not only the HQrge, but the Asses 
and Zebras. The genus is to lie distinguished Its regards external 
characters by the following features : — The body is thickly 
clothed with hair , there is a more or bushy tail and mane , 
the colours 9ssp apt to be disposed 111 stripes of black or blackish 
upon a yellowish bipwn ground ; this is of course best seen in 
the Zebras, but? the wild Asses also have some traces of it, if only 
’in the single cross-bar of the African Wild Ass, and it is even 
“reversionary” in the domestic. Horse at times. There are no 
hor?a§ ^'apon the forehead or elsewhere ; the fore-limbs or both 
pai^s have a callous pad upon the inside, which is possibly to be 
looked upon as an aborted gland, possibly originally of use as 
secreting some odorous substance calculated to enable strayed 
members of the herd to regain their companions. The terminal 
phalanx of each of the (functionally) single digits is enclosed in 
a large horny hoof. 

The mam internal features of structure which divide this 
genus of Perissodactyles from the Bhinoceros or the Tapir, or 
from both, are : the existence of strong incisors, three on each 
side of each jaw ; there are canines, but these are small and do 
not always persist in the full-grown mare. They are popularly 
known as tusks ” or “ tushes.” The first of the four premolars 
(the " wolf tooth ”) is small and quite rudimentary ; it is often 
absent. As there are three molars, the present genus has the 
“ typical ” number of the Eutherian dentition, i.e. forty-four. In 
the skull the orbit is — as it is not in Tapirs and Rhinoceroses — 
completely encircled by bone. There is but one functional finger 
and toe on each hand (Fig, 1210) and foot ; the second and third 
digits are represented by mere splints, one of which may as an 
abnormality be enlarged, and reach nearly as far as the well- 
developed! digit. There are eVen occasionally traces of digit 
number two. 

The Horse, JS. calallus, is to be distinguished from its con- 
geners by the small callosities on the hind-limbs which it i)os- 
sesses in addition to the larger ones on the fore-limbs.' The 
hairy covering of the tail is more abundant, as is also the man^J 
The head too is proportionately smaller, and the general contour 
^ Sir W. H, Flower, The Horse, London, 1890. 
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more graceful. Though Zebra markings are not usual ijpou ]£. 
cahcdlas, there are plenty of examples of — what we may perhaps 
in this case term — a “ reversion ” to a striped state. The cele- 
brated “ Lord Morton’s mare,” ^ whose portrait hangs in tlie Eoyal 
College of Surgeons, is an interesting case of this. It was as a 
matter of fact thought to l)e an example rather doubtfully- 

occurring phenomenon, ‘‘telegony.” Its history is brieHy this.* 
The animal was the offs])ringof a mare that had ])reviously pro- 
duced to a male (Juagga a hybrid foal. Afterwards a second foal 
was ])roduced by the same mare to an Arab sire. This foal, the 
one in question, was striped, and hence was thought to be an 
example of male prepotency. But inaJjances are known of un- 
(piestioned Horses whicli show the same stri]_)i‘s, siudi as n Norway 
pony which had not even seen, a Zelu'a ! 

A last remnant of the naked ]>alm of the luui^nuul sole oi‘ the^ 
foot is left in the shape (»f a small l)are area, smaller in the Horse 
than m the Asses, known technically as the “ ergot,” the Unm being 
that of the French veterinarians. As already mentiom‘d, the Horse 
differs from the Asses and Zeliras in the fae-t that the hind-limbs 
have callosities on tho inner sidoi They are known as chestnuts,” 
and tlieir nature has been much disputed. It has heeii suggested 
that they are the last rudiment of a. vanished toe; hut in all 
probaliility they are, as alrea<ly suggested, tnices of glancjular 
structures, which are common upon the limhs in many 'animals' 
(see above, p. 12). 

It 'is a singular fact that there are a]>i)areiitly no wild Horses 
of this species. The case is curiously analogous to tliat of^Ae 
Camel, which also is only known as feral or douu^stieated. wSy 
the Horse should have become extinct as a wild animal, consider- 
ing that when it does run wild it can thrive abundantly, is ihi- 
possihle to understand, SirW. Flower thinks'- that “the nearest 
approach to truly wild horses existing at juesent iire the so-called 
Taiqians, which occur in the Ht(q)pe country north of sea of 
Azov between the river I)nio])erund tho ^<jas])ian. ’ They are 
described as being of small size, dun colour, with short mane and 
rounded obtuse nose.” But he adds that there is no evidence to 
prove whether they are really wild. In favour, however, of their 
possibly being wild and indigenous European Horses, may be 

^ Seo Ewart, 7'/ic Peidcwik Coiintablo and Co., 1899. 

“ The UorsCy London, 1890, 
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mentioned the fact that their geuei*al build and appearance is 
highly suggestive of the wild Horses sketched by primitive man 
upon ivory 

A really wild Horse, and possibly the ancestor of the European 
domestic Horse, is E. ^rzewalskii of the sandy deserts of Central 
Asia. This animal has been believed to be a mule between the 
■Vfild Ass and a feral Horse ; but if a distinct form, and probabiKty 
seems to urge that view, it is interesting as breaking down the dis- 
tinctions between Horses and Asses. The species possesses the four 
callosities of the Horse, but has a poorer mane and an asinine tail. 

There is no tj[uestion that the Horse has been a domestic 
animal for very many centuries. Hieroglyphics appear to show 
that the Egyptians had not originally domesticated the Horse ; it 
seema^ to have been first introduced among them by the Hyksos 
6r Shepherd Kfligs^ Whatever the date may l)e, it is certain* 
that considerably anterior to the Egyptians the Assyrians and 
Phoenicians possessed Horses. In Western Europe the date of 
the introduction of the TIorso seems to have been during the 
bronze epoch. Lord Avebury*^ lias pointed out that out of 
eighteen cases ol‘ graves in which the remains of Horse were 
found, twelve contained metal implements, Le, 6 6 per cent. This 
does not of course prove that the Horse was domesticated at that 
period, but it throws doulit upon the earlier occurrence of the 
Horse in abundance. The Horse, however, does occur on the 
Continent associated with thb remains of man during the Quater- 
nary period.® 

Messrs. Uuyer and Alix enumerate between fifiy and sixty 
dos^sticated races of Horse, not counting the supposed wild 
varieties which have been already refeixed to. These may be 
further sulidivided ; for instance, under the race “ pony we may 
distinguish the Irish, Scotch, and Shetland varieties, all of which, 
however, according to Sanson, have originated in Ireland. They 
are used, remark the authors above quoted; “ par les jeunes lilies 
de6 lords pour leurs promenades.” The Arab, the Barb, the 
Suffolk Punch, etc., are among the numerous races of domestic 
Horses, into which to enter properly would require another 
volume, and that of large size. 

^ Cuyer and Alxx, Le Ohe.val^ Paris, 1886. 

^ Lnbbock, Prehistoric Times, London, 1865. 

® jr. Goikio, Prehistoric JSurope, London, 1881. 
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The Asses and Ze))ras differ from the Horse in tlie characters 
mentioned under the dcsoription of lHijuus cnhaJliiK. In addition 
to these may be ])ointcd out a feature to which attention has 
been directed by Mr. Tegetmeior.^ According to him tlic period 
of gestation in the Horse is only eleven inontlis ; in the others 
more than twelve 

Opinions as to the numher of species of Asses dilfer. On 
the most liberal estimate there are three Asiatic and two African 




rUJ. 12,>. — Asiatic Wild Ahs, Ktiuuft x 

specicB. The bent known of the Aniutic Wild Akhos is the Onager, 
K onagev, Tt ia of a uniform ycllowiBh, deBtU’t ” colour, with 
a dark Btripe along tho middle of the back, and is found in 
Persia, the Punja)>, and the country of Cutch. The creature is 
of great BwiftnesH ; it has been stated to bo untameable, ])ut Mr. 
Tegetineier makes the a.bH(dutoly opponite statement that the 
Abb occartionally “booomos ho t<ime as to bo tx'oxibleHoxue The 
Syrian Wild Asb, li. heyiiipjpgs, hardly, if at all, differs from this. 

The Kiang, K hernia m(,% seems to have more claims to 
distinctness. In the first jilace it has a more lixuited and a 

’ Horses^ Asses^ and London, 1895. 
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different distribution ; it is confined to the high tablelands of 
Thibet at an elevation of 15,000 feet and upwards. In correla- 
tion with this habitat it has a thicker and more “ furry ” coat, 
which is, moreover, of a darker shade than that of the Onager. 
This coat is shed in the summer, and replaced by one which is 
not so dark in hue. It is an interesting fact that the African 
Wild Asses approach to the zebra type in having at least traces of 
stripings. There are apparently two species. The best known, 



Fig. 126, — Nul)ian Wild Ass. JSq^uus x^. 

the Nubian Ass, JE, africanus, is probably the parent of the 
domestic donkey. It has a dorsal longitudinal stripe, and 
another across the shoulder — in legend the marks of the Saviour. 
The matter of the name of this Ass seems difficult to decide. It 
has been called also JE. asinus and JS. taeniojpus. It has been 
observed that this animal has a* great aversion to water, and a 
delight in rolling in the dust — ^both of which characteristics 
argue a desert eidstence. But on the other hand the Kiang 
w;ill plunge boldly into streams, yet it would seem to be the 
descendant of a purely desert form. The Ass is a longer-lived 
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aniuKil than tho Hoim Mr. Togetmcior calls attention to a 
donkey living in 18i)3 which had ))een ridded hfty-hve years 
previously. The Horse, on the other hand, lives^ not much more 
than twenty-live years. 

A second species of African Wald Ass, K, Homaliru^} is di^tin^ 
guished by its greyer colour, by thci al)S(‘nce of tho shoulder stripe^^^ 
by tho very faint develojunent of tlie dorsal stri])e, and l)y the 
presence of numerous cross stripes U]>on the legs. It has, too, 
smaller ears, anil a longer a.nd more flowing mane.. Mr. Lort 
Vliillips, an i‘x:})erienced na.turalist and travellc'r, sa-w a herd of 
these Wdd Asses in Homaliland, whiidi lie regarded a,s being of 
quite a new sjiecies. A living exanqde in the Zoological Society’s 
Gardens led Mr. Selater to a.n id(‘ntic.al conidusion, wliich was 
supported, as he jiointeil out, by tlie. fac-t that this Ass has a 
dillerent I'auge to the African or Nubian Wild Ass. 

Of th(». Zebras three s])ecies are usually allowed; these arc E. 
zelmt, the ‘‘ Mountain ” or C.Vimmon ” Zelu'a, E. lncrrhelUj E.gorvyif 
as well as K (jtnujfja. Professor Kvvart t.lnnks that the. (bnimun 
Zebra, Ibiri'.heirs, and the tiuagga are not very disl.iniitly marked 
off from eaeh other. No one, howeviT, has any doulit of the 
distinctness of M, i/rrn/L This latter differs from the rest in its 
larger size, in tlu^. largt‘ hi^ad and ears, and in the nuirkod hairiness 
of the ears. It would seem to he a jirimitive tyjie of Zebra, if 
the fact that the oe.casioual rev(*rsion of liyhrids to a parent 
form he allowed; i\)r Professor Ewart found a cross-bred Zebra to 
pre.sciit several characteristics in the faiui-marking of this, the 
finest of the Zebra tribe.. Only four siiecimiuis of E, //vrry//. have 
been exhibited alive in Europe. — two in Paris, and tw'o in tho 
Zoological Society’s Gardens in London. The lattiir were presented 
to Queen Vie-toria by King Meuidek of Abyssinia. The species was 
named by Professor A. Milne- Edwards in honour of a late President 
of the Prench liepublic, from an oxanqile also sent by King 
Menelek. 

The (Joimuon Zebra has closer and darker stripes than Bur- 
cheirs, hut not quite so close as in E, yrevyL It has also a very 
characteristic arrangement of stripes on tlie withers in the form 
of a gridiron. This latter is wanting in both the other species 
In E. ffvevyi, in fact, this part of the haede is white. E. zebra 
has also a dewlap in front, i?. ImrchrlH has fewer and hroa(i^)? 

^ Proc, ZoqL Hqq, 1884, X’- 540. 
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stripes, and between them lie in many cases shadow-stripes of a 
faint brown. 

All these animals, and the Quagga too, are absolutely 
^onfined to Africa. Mr It. Crawshay,^ in describing %vhat he 
Jlilonsidered to be a new variety, remarked upon the. curiosity of 
E. Imrcliell'i. “ They remain out in the sun on the plains all day 
long, not retiring into covert at all. They are then an intoler- 
able nuisance to any one in pursuit of other game ; indeed this 
may be said ot them at all times. If once they notice you, tliey 



Fiu. 127. — Hurolioll’s Zubra. EqMvs hiirchelli. 

draw in and mob you in their curiosity — only, however, when 
one takes no interest in them, for when they fancy they are the 
object of the intruder’s attention, no animals are more watchful 
and cunning in safeguarding themselves. If only their curiosity 
were manifested in silence it would not so much matter, but it 
vents itself in snorts and thundering stampedes, wliich puts every 
beast within earshot on the gm woe.” 

Whether Burchell’s Zebra® can be further subdivided into 
species or sub-species appears to be doubtful. Dr. Matschie 
considers that JEguus boehmi may be regarded 48 a valid form, 
*d in addition to this two sub-species, E. Tmrchelli grmti and 

^ JPtoc Zool, Soc. 1896, p. 688^. 

“ SSee Pocock, Ann, Nat. Nisi. (6) xx. 1897, p. 83. 



246 


CHAP. 


rm: quaciga 


E hurckcUl srIoKsi, htive been proposed for whiil Jire at most 
local races. But it is at present far from e.ertani wliother their 
distribution favours this sulKlivision. 

The Quiigyu was more stri])ed than is sometimes represented in 
illustratioriH. Acciording' to Dr Noack, from whose paper ^ upon 
the animal 1 ((uote. lie.re, the transverse stripes readied l)ack as far 
as the buttocks ; they were, liowevo.r, (completely absent from the 
legs. The animal is, as every oiui knows, proliably completely 
extinct. In the yeav 18;B) it was still abundant ; in 18G4the 
last speeimou ever exhibited was reecdved by the Zoological 
Mooiety. Mr. W. L. Schiter tliiuks that it may have survived in 
the Orange liiver Colony a,s late as 1878, hut admits tliat any 
certainty is ditiicult, as it was freipieutly (confounded hy the Boers 
with Jbircholbs Zebra.. Its ra,rity is (uupbasised liy tlie fact that 
it is not meutioued in the. r(‘(*(‘nt work of that most skilful of 
liunte.rs, Mr. F. Selous, (hiudry plaetcs tine <j)uagga nearest of all 
living Eiiuidaii to the JHpparion ifrmile of Pikermi. 

Fossil Equidae. — The existing K(iuida(^ all belong to the 
genus 3fum, though thc‘re are sonm who would ((piite unnecessarily) 
dividic olF the Zebras as a. genus IfippoHf/riii, Tlu‘ genus Jiquvs 
itself goes back in time to the Pliocene, during which epoch there 
lived in India JH, the same spedc^s acecording to some 

with the K stmouiH of Eurojie. None of those spoccies, Old World 
or New, are easily to he separatted from JS. eulntllns. Hut many 
names have been given to tlunu. It is of course porfrctly coii- 
ceivaldc that they may ha.ve diilered among themselves as much 
as do the existing Zeliras and Asses, the s(*paratiou of whieh would 
be hardly [lossible did wo know their lioiu^s only. There are, 
however, extinct gtmora, undoulitedly related so (closely to Eqm^ 
as to he idaced in thtc sa-nuc family, though clearly separable as 
geuem. Hipparion is one of tlu^se. gemira ; its remains are known 
from Europe, 'Asia, and North Africa, from beds of Miocene and 
Pliocene", times. A large number of difleront species have been 
described. It was a beast of about the size of a Zebra. The 
principal characters are tliat catch foot has three toes, of which, 
however, the two side ones are smaller than the central toe. 
There is a marked round fossa on tlie maxillary hone, a feature 
shared by the South American Onohippidimn!^ nie pattern of 

‘ “Da« Quagga,” ZooL Qarten^ 1893, p. 289 
Of this Horse, rcniaixia have been lately discovered (see Lbmiberg, Proc. Zool. 
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the molar teeth is, too, a little different from that of Eqims. Proto- 
of the North American Pliocene is also three-toed, but the 
two additionally-developed toes are smaller than in Ri^pqmrion. 
Other forms are dealt wdth below in connexion with the ancestry 
of Penssodactyles. It is a curious fact about Hi^pjparion, which 
IS not now regarded as on the direct line of equine descent, that 
the edges of the enamel plates of the molars may show a com- 
phcated folding very like that presented by that clearly terminal 
form of P^'issodactyle life, the gigantic Elasjiiptherwoiu This is 
indicatffe of higli specialisation, which ended in extinction. 

\ ^' Ancestry of the Horses. — The Lophiodontidae and the 
Palaeotheriidae are two of the most interesting extinct families 
of Perissodactyles ; for among them we find what would appear 
to be the ancestral forms of lioth the existing Tapirs and Horses. 
The Ehinoceroses also would seem to be derivable from the 
Palaeotheriidae. The very vagueness of the characters of these 
creatures, considered from a classificatory ])oint of view, has led to 
much diversity in their placing. This though gratifying to the 
evolutionist is tiresome to the writer who wishes to give a 
methodical account of their various characters. It will be best 
perhaps not to attempt an accurate ])lacing or to reconcile con- 
flicting opinion, bub to give some salient features of osteology 
which lead to the belief in their relationship to existing groui)S of 
Perissodactyles. A book upon the history of mammals would lie 
incomplete without some account of that well-ascertained series of 
forms which seem to connect these ])rimitive Perissodactyles with 
the modern Horse. Equm, in fac.t, is not only the show horse 
of the doctrine of evolution, but also the “ stalking lit^rse.” 

In the Eocene of l“)oth Europe and America are met with a 
number of fomis from which we may start, llyracotlierimn, 
regarded on the one hand as the tyi)C of a sub^-family of the 
Equidae themselves, and on the other as a member of the family 
Lophiodontidae, was a small-sized animal, three feet or so in 
length ; it possesses the complete Eutherian dentition with a slight 
diastema. The orbits are not separated from the temporal fossa ; 
the fore-limbs were four-toed, the hind three-toed, with moderately 
long metapodia, especially on the hind-feet. The shoulder blade 

Soc, 1900, p. 379) in the cave which pro(luco<l tlie remains of GlosnotheiHum. A 
piece of skin covered witli Fox-red liair, possibly spotted with paler areas, is l)eliov(Kl 
to be a relic of Onohippidium. 




FROM OA'OffIPPUS ra MIOHIPPUS 


CHAP. 


has a woll-iuarkocl (*,oratu)ul process. The raditw and nlna are 
separate, so too are the tilaa and iiliula. liohifpas, belonging 
to the same sub-fo.mily, is slightly more ])rauitive; lor the hmd- 
feet have a nidiment of digit L OroJitppi/s is a littb.. nearer to 
the Horses in that the molar teeth have ac(piired a little further 
advance towards the cMpiiiui type. Instead of tlie tubercles of the 
teeth remaining for tlie most ])art separatti, they have fused into a 
set <)£ i^idges, of which, however, the ])a,ttern is less comi)le\ than 
in tBe modern Plorsos. In other resp(‘cts Oroh ippus is nmcli like 
Ifl/nteoUirriim, Ptwhynolophua seems to l)e lait a synonym. 

The next sta.gt‘- is sliown l»y Mm^ljippni^, a Lower Miocene 
form, usually referred to the mughhourhood of PalacotheviuvL It 
has nearly lost one of the toes of tlu‘. fon‘-fo<d., a. rudiment only 
remaining; the metapodials, at any ratt‘. of tlie foiv-feet, seem to 
he slightly inereusiHl in length. Tht* orbit is not en<*,md(‘d liy 
hone, ))ut tlu‘i\^ is a. strong jirocisss from tht‘ Irontal, whicli nearly 
meets tlie zygomatic, areh. 

Anchitherlinn, from the Upijor lMiocu‘iu‘, is not far removed in 
structure from the last-meution(‘d form; it is a tnll(‘ nearer the 
existing in sev(u*al ])oints. The ulna, is furtlier rediUHsl and 

fused with the radius below; the rudinuait of digit V is vstill 
mori‘ ruilinu'ntary ; the t.wo lateral digits un‘. smalhu’ in proportion 
to the cential oru' than they are in Menokippui^ ; the lilmhi is 
fused ])elow with the tibia. From this form to litpius is a small 
series ol’ ste})s, eJiaracterised by the still furtluT ivduction of all the 
digits (5Xot‘pt HI, by the still further rtMliudion of tlie alr(»ady 
rudimentary ulna and filiula., and l»y tlu* iTuavasing dejitli of the 
molar teeth, which are of coursi^ in M/inoi, hypstdoilont. 

Anoth(T interesting eomdusion may seem to follow when we con- 
sider tlie gtiograiihieal mnge of tla^ ancestral Horst's, llyrawthcrhim 
anti Parki/nolojilrifs oceurriul luith in the Old and Ntwv World. 
From them may have arisen the Horst's of luith luiiuispliercs. 
After that point there is a division. Mt'suhippm is American, 
and wo get at JiquuH in that continent through Ikmatippm and 
ProtohippiLH. On the other hand tlurc' a, re no numiins known of 
Mcsolripputi in Europe ; and unless subse<iuent researches prove 
the existence of MemMppid^, we have to rtdy upon forms which 
are placed with AncMthcrkm a.ntl JTippttrwih 

It seems tluit in America the ntjxt genus in the direct Ime 
of otpiine tlescent to ]irm)hippuH is Miohijipus. It is smaller in 
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size than AHchithcrkvm, to he considered immediately. The 
odontoid process of the axis is just beginning to assume the 
characteristic spout-like, shape of that of the existing Horse and 
many modern ‘Ungulates. The median digit of both fui'e- and 
hind-linihs has become ’greatly enlarged as couipured with the 
corresponding digit of earlier forms 

It is held, however, that ^i>ic/iitheriu7ii> is not on the direct 
line of descent either in America or in Europe, in both of^Kvhicli 
it occurs. Its teeth are in some respects less Horse-like than m 
some of the more ancient genera., to which the converse would bc^ 
expected on the descent theory. Its hoofs (ire much elongated 
and flattened, a mark of specialisation and not api)io])riate to 
a creature holding an intermcdia.te position in the e<|uine series. 
Both tlic Ainericfin (A. (uj'uimnn) a.n<l the European species (A, 
aureUense) are of very largi^ size, hirgor than its successors, and 
such " a.lternations in bulk arc unlikely.” 

The genus Demntippiiii of Professor Seott^ fills in the gap 
between Miohiinyus and J^i^otohi^ipns, The molars and premolars 
are brachyodont, but there is a. thin deposit of cement in the 
tooth valleys, leading towards the more complete filling of thovse 
valleys with cement, which is found in ProtohippHS, This genus 
of Horses, of which there is a,t jiresont but om» species, it rmiidenn, 
was three-toe<l, and “ th(‘ lateral digits, so far as can b(* judged by 
fragmentary remains, W(TC‘ still fairly developed, and thougli 
much more reduced tlnui in Miohippus, appear to l>e somewhat 
less so than in Pfotohippmr 

To recapitulate, the following is the proliablc series of eiiuincs 
in America — Mrsohvpp^ifH^ Miohippui^f Dvi^mutippui^j JWoiohdp'p'^^^' 
The development of the limbs of tlio Horse shows a most 
interesting series of sta.ge.s, which corr(^s]>ond in part to the 
ancestral forms which palaeontology siicms to ])rove to be tht‘ 
line of the descent of our (‘xisting Ktpiidue. This matter Inus 
recently been elucidated by Ih’ofessor Kwax't, who details the 
following facts and comparisons • — 

In the youngest embryo (about 20 mm. in length) the 
humerus is somewhat curved, and considerably longer than the 
radius and carpus taken together’. The first-named bone is 
shorter in the adult, and the proportions of that hone in the 
young as well as its curvature are suggestive of that ancient 

^ Trans. American Phi L xviii. 1896, p. 5r>. 
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Ungulate Phenaooclus (see p 202). In the next stage (an 
embryo of 25 mm.) the humerus has slightly decreased in pro- 
portionate length, and has come to lie more like that of 
In both of these embryos it should be noted that 
the ulna is complete and separate from the radius. In the 
second of the two it has more distinctly ac(iuir(id tlie form which 
it will possess m the adult. The second metacarpal — one of the 
splint l)ones of the adult — is tipjied witli a small nodule of 
cartilage, which is clearly the representative of one or luorc^ of the 
phalanges belonging to that digit. 

Pam. 2. Tapiridae. — The Tapirs may be distinguished from 
the Horse and from the Iihinoceros tribe l)y a. few c.liaracters, 
which are as follows : — 

The dentition is generally the full one of forty-four teeth. 
The preniolars in the more ancient forms are unlike tlu*. molars, 
l)ut like them in more recent forms. The molars of the upper 
jaw have two crests parallel and united by an outer crest. The 
fore-feet have four, the hind-feet thrive toes. 

The family is fully as ancient UvS that of the Eipudae, but the 
specialisation of the toes never advances so lar. Tlie modern 
representatives of the order are, so far as the feet are concerned, 
in the condition of very early representatives of the eipiine stock. 
Nor do the teeth of the Tapirs evovriMich the complicated pattern 
of that presented hy at least the modern Horses, or indeed of the 
Palaeot^ieres. Ajiart from this it is not an easy matter to dis- 
tinguish accurately between these st^vc^ral families, including the 
Lophiodontidae, which, as already mentioned, is ])luccd nearer to 
the Tapiridae than to the Palaeotlieriidae, Inikied the differentia- 
tion of these two families, the Tapiridac‘ and the r/ipliiodontidae, 
seems to he a matter of the greatest difliculty. Thti difficulty is 
well emphasised liy the fact that naturalists disagree most 
profoundly as to the relations of various gt^nora of extinct Tapir- 
like animals. Por Mr. Lydekker tho gcmus ZopMudon includes 
also the American genera Imdo/o 2 )Itns and t^yBtmwdon, which are 
placed hy Zittel in the sub -family Ta])irinat‘ us opposed to 
Lophiodoiitiuae, which contains ZojModon and IMaletcs, The 
existing Tapirs can be differentiated from the existing Horses with 
great ease, as the following account of the (existing genera will 
show. 

The genus Tapims is now met with only in South and 
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Central America, and in the Malay Peninsula and the islands of 
Java and Sumatra, This animal is in many respects the most 
ancient of existing forms referable to the Perissodactyle order 
It has four toes on the front-feet, though only three on the hind- 
feet. The number of teeth is 42 — nearly the tj^pical Euther- 
ian number. The Tapirs are always moderately-sized animals, 
entirely covered with hair, and usually of a brownish -black 
colour. The Malayan Tapir is, however, banded broadly with 
white — a single band; the young of the Tapir is spotted, and 
striped with white. The nose and upper lip conjoined are pro- 



Fxq. 128. — American Tapir. Tapirus terrestrU. x-^V* 


duced into a short trunk, precisely comparable with that of the 
Elephant. As in the Ehinoceros — and in this both contrast with 
the other existing Perissodactyle genus Equus — the temporal fossa 
is not separated from the orbit by bone. Of existing Tapirs 
there are at any rate T, terrestris}' T. roulini (the “ Tapir Pincli- 
aque’' of Cuvier), T, dowi and dairdi in America (the last 
two being sometimes separated into a distinct genus, Elasmo- 
gnathm, on account of the prolongation of the ossified mesethmoid), 
and T. indieus in the East. The tapir, probably terrestris, is 
described by Buffon as “a dull and gloomy animal."' It is 
certainly mainly nocturnal in habit. The name terrestris was 
given by Linnaeus, who placed it in the same genus as Hippo- 

^ T, Uucogenys and T. ecuadorensis are probably not distinct, the latter being 
in reality T. terrestris^ the former T, roulim, * 
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JUS a iiiattur of i!U‘.t it 1<>V(‘S mursliy mui^’hhourlioods, jnid is m a 
wjiv JMU])lul)ions Tins d(K‘H not of course^ to tli(' Andesian 

7\ yv)//////./, whudi inluiBits tliti (‘ordillorji. of Koinidor juid Colombu. 
Tbti distribution of tA'istiuj^* Tjipivs is, jis is so oftun tlie cjise, 
rustrii'tod wluui I'onipaml witli tbut of tlu‘ir t‘xtinct I'onnenyvs and 
jdlios. Tn Kuropo tlu‘ riMuains of tbo irtuius 7W/nr//s iiru aluiiidant 
from riio(‘.nno stra,ta, Jind its nunaitis iiri‘, tlu‘n‘ known from 
jis fur batdc as tlu*, Mio(‘.oiu‘. The ifonus is thus ono of tlio very 
oldt^st forms of Mammalisi jit urosont iidudntinj^^ tlu* earth. 




Vii\. 129.-*-Maluyau Tai«v. T<t}ti not huf inf ft, yoww^, ,t,. (Vvom X((fifn\) 

The Malayan Ta])ir is to be tlistin^uislusl from the Anunican 
(7\ —the other s})eeios hav(^ not btam disseettul) by the 

p’eatev develojuiKuit of the valvulue ('.onnivimtes in tlu‘- intevstine, 
tlie abseue.o of a mod(^rator band in the heart, and the less 
elouf^jited (uieeum, wliieb is sa<^.<*.ulated l)y only thns^ liauds, there 
being four in 7\ t.crrrsf,ri,H,^ The animal frcqiuuits the most 
retircid s]>ots among tlie hill woods, by wlii(ih liabit it seems 

^ vSoti Hwldard, Pror. Zool, Hoc. ISSO, j>. 252, and otlior ]>a}H*vs thoro nitod, for 
the aimtonW of the Tapir. 
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largely to escape the Tiger, its most formidable foe in those regions 
of the world. Its quickness of senses enables it also to slip away 
with rapidity. It can proceed at a great pace wlien disturbed, 
and can readily push its way through obstacles. The young 
animal, like that of the American species, is dark ])rown with 
yellowish spots. It is stated by Mr. H. N. Eidley that the 
young animal lies during the hot part of the day under l)ushes, 
in which situation “ its coat is so exactly like a patch of ground 
flecked with sunlight that it is quite invisilde.’' It is interesting 
to note that here, as witli some other animals, it is the young 
that are especially protected by such mechanisms. Moreovei, 
some of the spots are round and some are more elongated, so 
that the resemblance to spots of sunlight which come in a direct 
and in a slanting direction is greatly increased. Even tlie 
colours of the adult are not so conspicuous when it is in its 
native haunts as might he supposed. The breaking up of tlu^ 
ground colour into tracts of two different colours prevent it From 
striking the eye so plainly as if it were of one colour througli- 
out. ‘'When lying down during the day it exactly resembles a 
grey boulder, tiud as it often liv('.s near the rocky streams of the 
hill jungles, it is really nearly as invisible then as it wn-s wlieu it 
was speckled.”^ 

Pam. 3. Rhinocerotidae. — This family is to be distiiiguishetl 
from the preceding by a number of charaettu’S, whi(*h though not 
universal are general. In tlie first ])]ace, there are commonly 
horns, or a horn, consisting of what appears to be an agglomera- 
tion of hair-like structures fixed u]>oa a roughened ])atch of bout‘. 
on the surface of the nasals. The incisors arc* cliniinislied or 
defective, and the u])pcr canines are oft(*n wanting. The molars 
and premolars are alike. The fore-feet an* four- or thr(*x‘-tocd, 
but are functionally tridactyle; tlie hind-fW*t arc three-toed. 
The skeleton in this family is massive, and the limbs relatively 
short. The skull, as in the Tapirs, has a couflueut orbit aiul 
temporal fossa. The upper lip is generally more or less pre- 
hensile ; the body is as a rule — to which tlie Pleistocene Hairy 
Ehinoceros is of course an exception — ratlier sparsely covered 
with hair. In this feature the Rhinocerotidae contrast both with 
the Tapiridae and the Equidae. The family in reality contains 
but one existing genus, though three have been instituted, viz. 

^ Natural Science^ vi. 1896, p. 161. . . 
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Rhinoceros, Ccmtorhi/vus, and Atdodus, As there are so .few 
existing species the sulMlivisiou of a.niinals wliich agree in so 
many and such highly- characteristic h^atures seems to he an 
unnecessary procedure. The existing llhinoeerosivs are hut a 
fragment of tlie total numher of known forms from past epochs. 
The family is very markedly on the want*. 

The genus Rhinoceros is characteristal hy its heavy huild and 
thick, almost smooth, skin — smooth, that is to say, so far as con- 
cerns the slight development of hair— which is often thrown into 
folds. There is one or there are two horns on the fore-part of 
the head, which are, as has already hoen ])ointed out, structures 
sm (jeneris, and not exactly (*omparal)le with the horns of other 
living Ungulates. There are throe nearly ecpial toes on both 
fore- and hind-limhs. The canine tooth of t‘.Kisting spt‘cios have 
(lisappofired ; the incisors are, or ar(‘. not, ])reseut; tht' molars and 
premolars are throe and four in ea.ch half of each ja.w. 

The visceral anatomy of the Uhinoctu‘os has much inves- 
tigated so far as concerns tlu^, Asiatic forms. A curious feature, 
which serves to discrimiuatt^ some of the Asiatic^ species from 
others, is to he seen in i,]w small intestine. In RIl 
this gut is furnislied with numerous long (‘-ylindrical narrow out- 
growths “like tags of worsted’^; in tlui alliial Hh. tliese 

tags are present, but are flatter and l)road(*r ; while in the two- 
liorned Rh, sumatremis there are no tags at all, but only smooth 
valve-like folds Another mark hy which ihest* s})ecies can be 
distinguished depends upon tlu^ variation in the presence or 
absence of certain glands imbedded in the integunumt of the foot 
— the so-called “ hoof glands.” These occur in AV/. indious and 
RL sondaicus, but are absent in Rh, Himffhre/ims. 

Sir W. Flower^ studied some years siu(*(^ tlu^ skull features 
which serve to difiereutiate the existing forms. 

In Rh. sumatre^isis the two long downward ])rocesseH of the 
squamosal bone, termed respectively post -glenoid and post- 
tympanic, do not unite below the auditory meatus, tn this the 
species in (piestiou agrees with the Africvin forms but nof^with 
the one-horned Asiatic species, wluire the two processes completely 
fuse. Again, another character, though ])erhaps less important, 

* GarroU, I^roc, Zool. Soc. 187y,p. 92; ihid. 1877, p, 707. Bctldard and Treves, 
Tmns. ZooL Soc. xii. 1887, p. 188. 

ProG. Zoo^ Soc. 1870, p. 443. 
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is the sloping instead of forward of the occipital crest 

ill aU two-horned species, whether African or Asiatic. 

The Asiatic Ehinoceroses have, what the African animals 
have not, functional incisor teeth throughout life. It has been 
proposed on these and other grounds to separate generically the 
African and Asiatic forms. 

The Asiatic Ehinoceroses include three well -differentiated 
species, in all of which the skin is much thrown into folds. 
EK indicus is the largest form. It is one horned, and has 
enormous folds of skin at the neck and hanging over the limbs. 



Fio. ISO.— jlndian Rhinoceros. Ji%moc&ros indims. x-^. 


So like artificial armour is this thick plating, that Albrecht Durer 
may be excused for having given the beast the appearance of 
being actually |nail-plated in a sketch which he made of a speci- 
men sent over tq^ the King of Portugal in 1613. This particular 
beast, one of if riot the first sent over to Europe, proved so in- 
tractable in disposition that the king sent it as a present to the 
Pope. But ’ in an access of fury it sunk the vessel on its 
passa^*^ ! The horn of this and of other species was held until 
almost our times to have medicinal and other more curious values. 
So recently as 1763 it was gravely asserted that a- cup made of 
its hom would fall to pieces if poison were poured into it. 
“ Wheii wine is poured., therein,'* wrote Dr. Brookes in the year 
referred to, it willrlse, ferment, and seem to boil ■ but when 






— Rtiniatrrtii Hhinoceros. HhhwceroH HvimtfmiHh, 


(From Xafv^.) 


Tliirt in imknown out of India, itaolf, and iw tluTo, limited to a small 
ret^don ; the Sondaic form is found in Bengal and in tlio Malayan 
Tslands. It is a smaller species, and the armour has a tesselated 
a])pearan(ie. The female generally, if not always, is hornless. 

The Sumatran species, Hhinoceros svim^trensis, is to he dis- 
tinguished from the last two hy its two horns. It is also covered 
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by a much thicker coat of hairs, wliich are sometimes blacker 
and sometimes redder. On account of its two horns it has 
been proposed to separate it from the other Oriental species 
into a distinct genus, Cemtorlmms. The animal has much 
the same range as the last species, but extends to Borneo. 
A variety of this species with hairy ears, from Assam, has been 
separated as a distinct form, under the name of Bh. ladotis, 
by Mr. Sclater. The animal upon which that species was 
founded was until quite recently living in the Zoological Society’s 
Gardens. 

There are only two certainly-known species of Ehinoceros in 
Africa. These are the White Ehinoceros (Blu simus) and the 

r "- *" " * i ,m . , n ., n. .. .i,, ... ^ - 



Fig. 182. — Hairy-eared BhinoceroH. Ilhinoceros Imiotis, x 


Black Ehinoceros (Bh, l)iGQTms), The origin of the names is not 
easy to understand, since the " white ” animal is, if anything, darker 
in colour than the Black Ehinoceros. It is stated, however, that 
in past years the specimens of Bh, simus found in the south-west 
of Cape Colony were " paler and whiter in colour than those in 
the horth-east.” At present there are no grounds for distinguish- 
ing the species by their colour characters. But they are plainly 
distinguishable on other grounds. Bhinoeeros simus has a square 
upper hp, and in relation to this crops the herbage upon the 
ground. Bh, bicornis has a prehensile upper lip projecting beyond 
the lower, and in a corresponding fashion feeds principally upon 
the branches of shrubs. It has been pointed out by Mr. 

VOL. X g 
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Coryndon^ tliMi tlic calf of ]{h, “always runs in front of 

the cow, while the calf of Hh. hiearnit^ inva-riahly follows its 
mother.’" Both aniiufils of (iourso ha.vo two horns, and upon the 
vaiyin^r pro])ortions of tlie liorns a ]a.rg'e iminlHU’ of “ species ” have 
hcHMi naule in tlie pa,st* It is stated that the longest horn of the 
“ Whitts Ilhiiioceros ” known measniHis 5 Go inches; while that of 



Kl(», — Ih'iwl of Jl/ihiotnvtt hivoruts. 


It. hiooniis is Hhortta', 40 inches being apparently the maximum. 
Ihit the animal is similler. 

The x>essible third Afnc.an sjHJc.ies of JtliimxrroH- lias been 
provisionally named after Mr. IfolmwoiKl, and is liased u])on two 
horns 41 and 42 in(di(',s long, whic.h may bo abnormal horns 
of JtL hieornis ; Imt they an* thinner and have a smaller jiedicel. 

Extinct Rhinocerotidae. — 'riu^ (existing IJhimHujrostJs are thus 
contined to Africja, to (U‘rta.in parts of the contiiumt of Asia, and 
to some of the large islands lying to the south of that continent 
But formerly the genus, and allitnl gmura, had a wider range. 
As far hack as the Mi<Kiene we nu‘et with rtmiains of lUiinoceroses 
closely allied to existing I’onus. Thv. monj ancient forms have, as 
is natural, more ancient cdiara-titers. Thus in ItL sMeAermacheri 
oi’ the Miocene, 'canines ap])(*ar to ha.v(*. ham present. The 
Miocene Ac&mtherium^ primitivi*. in the absence of horns as its 

^ Froc. Zool. Hoc, 1804, p. 329. Se<* alm> Mr, Wvlous’ pajxsr in Froc Zool. Hoc, 
1881, p. 275. 

P. L. Bclator, Froc. Zooh Hoc. 1893, ]>. 511. 
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name denotes,^ had also canines and, in one species, six incisors 
in the lower jaw. This Aoeratherium had, moreover, four toes in 
the fore-feet. In the Miocene and later the Ehinoceros existed in 
Europe and America. There was even a purely northern form, 
the Blh, Uchorhimts, which possessed a woolly covering and had 
the same range as the Mammoth. This Ehinoceros was two- 
horned. 

The post-Pliocene and European Elasmotlierium was a colossal 
rhinocerotine creature. This great beast had two horns and a 
body 15 feet long. Its limbs are not known, and as the teeth 
are different from those of Ehinoceroses in general, it may not 
have belonged to this group at all, though Osborn is inclined 
to derive it from Aceratherimn, admitting at the same time that 
the evidence is '' decidedly slender.” The teeth in fact are like 
those of a Horse in being hypselodont and prismatic in form. As 
to the two horns, they were apparently not exactly like those of 
typical Ehinoceroses; there was an enormous horn posteriorly, 
supported on a huge boss of lione, and in front of this a roughened 
spot suggests a smaller or at least a much more slender horn. 

It is important to notice that fossil Ehinoceroses belonging to 
the restricted genus Rhioioceros were in Europe invariably two- 
horned ; it is only in India, where they still exist, that one-horned 
forms are met with in a fossil state. 

The Ehinoceroses of America were mostly hornless. Dicera- 
therium is an exception ; but in many cases it had two parallel not 
successive horns, and these were, to judge from the slight promi- 
nences, but feeble in development, and perhaps hardly exactly 
comparable with the formidable weapons of the Old-World forms. 
Aceratheriu'in tridactyhwi, with indications of paired horns, may 
be ancestral to DiceratheTiim, The American forms have weak and 
slender nasals in correspondence with the absence of horns ; the 
sagittal crest is retained in contradistinction to the great flattened 
surface of the skuU in the horned Ehinoceroses. AceratheTium of 
both divisions of the globe probably represents tlie ancestral group 
of the horned and the hornless forms. This being the case it is 
highly interesting to note a distinct convergence in the quite 

^ Quite recently, however, a species, A, indsimm^ preserved at Darmstadt, 
]ias been found by Professor Osborn to possess a slight rugosity upon the frontal 
bones, which probably indicates the presence of a rudimentary horn, and the same 
author is apparently inclined to place in Aoeratherium the horned Tcleoceras 
(see p 261). 
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separate American genera towards the European horned genera. 
A genus sometimes united with Acerathenum, but still differino' 
from it in some points, is Aphelops {Teleoceras)} This animal is 
more nearly approximated to " the modern standard ” of Ehino- 



ceroses than is its possible ancestor Aoeratherium,. The skeleton 
in general is more robust, even surpassing that of modern forms, 
and approaehmg the SipjpopotaTtms. There is a reduction in the 
upper incisors, which are limited to two pairs, and the lower molars 
^ Osborn, Bull, Amer. Mus Nat £[%st. x. 1898, p. 61. 




Fig. 135.— Skeleton of Aphelops {Teleoc&rai) fossiger, x (After Osborn. ) 
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are reduced to five. The lower incisors are only two. The 
sagittal crest is less marked ; the fifth digit is reduced to a tiny 
nodule representing the metacai'pus. It had a small nasal horn. 
There are numerous other details of likeness to modern Ehinoceroses 
in this creature, which has only community of descent with them 
from the older hornless forms, such as Aceratlieomm and Gaenojpus. 
In the genus Pemceo^as the upper incisors are as completely gone 
as in the living African Ehinoceroses. 

The most ancient rhinocerotine types ^ are the Hyracodonts and 
the Amynodonts. They both date from the Eocene, and became 
extinct in the succeeding Oligocene. HyracoAon^ (I'ig* 134) was 
an agile, light-chested, and rather long-necked type, resembling a 
Horse in build. There were no horns present, but the hoofs were 
more like those of the Horses than of the existing Ehinoceroses. 
These animals were apparently plain dwellers and defenceless, which 
is held to account for their compact hoofs and outward similarity 
to a Horse. The genus is Oligocene. The dental formula is 
T-f ClPmf Mf. 

It is surmised by Professor ^cott that the number of dorso- 
lumbar vertebrae was twenty-three or twenty-four. The radius and 
ulna are complete and separate bones, but the latter is somewhat 
reduced There are four metacarpal bones, of which, however, the 
fifth is much reduced. The animal is only three-fingered. The tibia 
and the fibula are distmct, and show no tendencies towards fusion ; 
but the fibula is much reduced. There are only three metatarsals 
and three toes. Had this line, which is to be regarded as a side 
branch of the Ehinoceros stem, not died out, it would probably 
have resulted, thinks Professor Scott, in monodactyle — very Horse- 
like types. It is later than the next genus to be described, 
Hyracliyus, of which it is possibly a descendant. An intermediate 
type, Triplopus, appears to bind together Hyracodon and jHy- 
racliyus. 

In HyroGhyus agrarius the skull is long and narrow, the 
facial region being markedly longer than in existing Ehinoceroses. 
The mastoid portion of the periotic bone is widely exposed upon 
the outer face of the skull, which is, as has been said, not the 
case with the existing genus Rhinoceros. The dentition is the 
complete Eutherian dentition of forty -four teeth. The upper 

^ See Osborn, Mem. American Mus. Mat. Hist. vol. i. pt. iii. 1898. 

® Scott, in Gegenbaur’s Festschrift , li. 1896, p. 351. 
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iiiolii.r ti'l'th uri' Htrilcinj'ly lik« tlioHo of tlui jft'Tius L'li inocfivs. 
The toro-fool art' ]H>iitiatliu!tyh*, hut iuimtioiitilly kttmdiiotyli* ; 



till- hind- loot triiUiotylo. Tho ulna in hmH mluaed than in 
Jllim-oihm, and tht> domi-luiuhar vorUdmio ar« twouty-tivo. 

'I’ho AmyiKKlontH woro Hhort, lioavy typoH. jirohahly luawh- 
liauutiug in hahit, and jMiHMihly with a proluiHciK liko that of tho 
Ttii>ir, Tho orbit \n hiKlutr than it ia in tho purwly lom'Htrial 
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Hyracodonts, and it is suggested tliat when swimming it was 
raised above the surface as with the Hi\)po})otamus. “ This 
feature/’ observes Professor Osborn, ‘'with the long curved tusks, 
undoubtedly used in uprooting, suggests the ivsemblan<u‘ l)(*twe(‘u 
the habits of these animals and those of the hip])()])otiuni.” '’J'hero 
were no horns in the Amynodonts. The face is short^iT than in 
the Hyracodonts, and the mastoid is covered as in r(‘cent Hhino- 
ceroses. The canines are very strongly devt‘l()])t‘(l into tusks, l)tit 
the incisors show signs of disap])eamnc(*. Wo know of tlu‘ gtuuu'a 
Amynodon, MeUimymdonf and Cad ii noth eri urn. All (‘X(*A‘pt the 
last, which is European, are Anuuncan in rangt^. 

Pana. 4. Titanotheriidae. — These Oligocuuio UngulaU's, often 
attaining to large dimensions, are n(‘arly ]>(*(*, uliar, so fur us is ab 
present known, to the North American (Vmtiruuit, and are at least 
most abundant in itd Many generic nanu's, siu’.li us Titanothoriam, 
Brontotlimmth, BrontopSi TUatwps, aiul MhwdoH, havt* Ikhui givtm 
to them; but a recent study of the entire, material mHiessil)lt‘ for 
description or already descu'ibed has led l*roft‘sst»r Osborn to the 
opinion that there was but a single genus, In whi(*b th<‘ name 
Titamthenum must lie ap])lied. Of this genus art* some 
thirty well-characterised species, of which tlu^ gmilual t*vt»lution 
can be traced from the lowest strata (»f tin* White ,!!ivt*r bt^ds 
where their remains otitmr. An ontirt* sktdtttfon of T. ndnu^fam 
enables us to understand the osteology of Hum forms and to 
compare them with other Pcrissotla(}tylt*H. This animal was morti 
than 13 feet long, standing some 7 ft*et 7 iiu'.Iuts in htught. It 
seems to liave presented during liftt the. aHpet*X (d a h*hin(XH‘rt>H with 
perhaps a touch of Elepliant. The skull is not nnliki* that of a 
Ehinoceros in general dimensions and shajie; hut there art* a pair 
of apparent horn cores anttu'iorly, which an^ Hma]h‘r in tlie mortj 
ancient forms and actpiire a large si/*e, a fi>rwartl tliruction with a 
divergence of the two in the lattT forms. A glantu* at tla* 
accompanying figures of skulls (Fig. 137) of early ami later 
Titanotheres will exhibit the clmngtm in this jairtieular which Iht* 
skulls underwent in the la])He of time occui>it*d l>y tin* <lt‘]>oHition 
of these Oligocene beds. The nasals are short in th<* ]att*r, longer 
in the more early species, such as T. hrlovrrm and 'J\ vidoradense. 
The zygomatic arch projects much, and is “ shelf-likt» in the 
later forms, the skull thus getting an immense hreatlth, which, 
’ R(‘iiiains of tho havo boon mot with iu lialkaiiH. 
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together with the long und divergent liorii (‘oivs, niiist» hav(* givon 
to the living animal a moat Inzarn' a])|)oa.run<u\ It is an ird (Test- 
ing fact that this animal, tliongh a lVriHHo(l«(*tyh\ agr<‘t‘s with tlu‘ 
Artiodactyla in the niueteon dorHO-liimhar vti^i)t‘hrat^ oi whi<’h ho\ (ai- 
teen bear ribs 

The genus further agrees wdth t-he Artin<la(’tylrs in tin* 
structure of the carpus. Tlu' to(*s of the rort*-liml> an* tour, 
those of the hind-limb three; but wliile the hind-limb is un- 
doubtedly Perissodactyle in tlio arra.ngem<»nt. (»f its (component 
parts, the fore-Hiub shows a liint of an Artiodae.tyle mi»de of 
structure. This limb is paraxonie, tlu*. axis <»f tlie liml> ]>assing 
between the two mitldle digits. It may be that this genus 
represents more nearly Uia,n any ot.h(*r Pt*rissodae.lyli* or Artio- 
dactyle the j)riniitive. stem from W'hieh both hav<' <livi*rgi*d, tbouglu 
of course, it is not old enougli to In* very ni*ar to the aelual 
ancestor. The molar dentition is the tyim*.ul iun*; tlu* ineisors 
seem to vary as to their presemu* (»r alKS(‘n(u*, ami, if i»resent, in 
their numbers. In cunujiaring thi‘ oldtr with the mort* ri*et‘nt 
forms it is noteworthy that tlum^ has he(*u an iner<‘ase i»l' si/.e 
exactly avS there has lieen during the ev<du(ion «»f tin* <‘nnu*lH and 
some other groujis of TJngulatt‘H. As alrtMuly mentiomni, tlu» hv/r 
of the horn G(»ro8 also inerenses until it <MilmiimteH in the extra* 
ordinary species, T, platyvmti^ and T. /vo//a.s7////, in which tht*st* are 
half as long as the skull, tlatUuu*d in form, and eonnee.ted at 
their bases by a “wel)” of bone. AiTive<l at this amount <»r 
specialisation the genus TifMitofheritnH apparently i‘xhausted its 
capacities for modiiieution a, ml (‘tHistnl to ht*. 1'he many 
generic names may he exiilained l)y H(‘xual diilereiHies on tht* one 
hand and an inconipleti^ knowledge. <d‘ eonnee.ting links on the 
other.’ 

PaJmosyojps is somewhat like a Ta])ir in hnilil, the skull 
especially resembling that of tlie Tapir. As in TiUnniihvriitm 
the molar teeth, instead of having an outer wall fonmnl by fused 
cusps, have a W-shaped outer w'all on one side ami two or one 
cusps on the opposite side. It is, moreover, an K<KU‘m‘ ibrm, and 
in correspondence with its greater age is mom primitive in somt* 
points of structure, for example, in the abseiste of horns ami in 
bhe lull dental formula. The fore-limbs are ftmr-t<»ed, the hind 

^ See especially Osborn and Wortman, Bull, Amm Mub. Nat. JliiBt. vii. 

). and Osborn, iUd. viii, 1896, p. 167, 
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It» \Na.s inl<n’ni<*(lia1(‘ ]«‘UvtM*u a Tapir and a UhiiKua'ros 
in sizi*. Iti has luMai whown, 1 <h», ivmn nantH of ilu*, uiUa'ior of tin* 
skull, Uiali tin* (^<*ro]»raI iHUnispIuuMvs an^ inuc.h lass ('onvoluti'd Uian 
wviv thosu of Tifitnnfhvriii HL 

IJulated 1.0 PahtCim/opH is another ]>rinutriv<‘ I’itanotluMV, tlu» 
Tel mufoiheriimu This is also Komi(‘, from ih(‘ Tinta 
Basin, Mu* n]>p(‘nuoHt of Ktw‘(*TU‘ strata. Tlu‘ skull of thost* 
cr(*aturos was ralhur (‘lon^^uitud, and not uidiko that of a. Titano- 
tluuH* in ^tau’ral aspt'ot. 'Hu* dontition w^as <*onipl(*Ui an<l tiu* 
(•,a,nin(‘s iu»t» v(‘ry lar^a\ 1'lu‘ horns, whit^h ao(juin* s<» prodii^dous a 
dev(*hti)nu‘nt in tlu* lator 'ritanotlumu an*, just ivooguisiihli* in at 
any rah* nuiny Hpoc.ios of tliis 7Vh/uffof/ieeitm, Mu* minu* 

lu'inR IhuH hy n<» moans an apt otu*. Botlurwas that prop<mod l>y 
Dr, AVorlnain, of MifHleoeejurn or “ la-ophot’lmriuul.” Tlu* horns 
an‘ small t*lovations upon tho frontals just at tlu* junction of 
thoso with tho nasals, ami, indo<*d, lyinj.^ partly u])on Mm lattor 
honos. In 7\ tlu* lunais aro o.hioHy homo u]»on tho vary 

long nasals, \vhoHt‘ siyio o.ontrasts with tho sanm l)on0H in tlu^ 
mon* highly -tlovi'li»potl 77ttinutlierhtm, It appours to ho. q\iito 
possihh* Miat 7^ilfnwl/ireiviH was <‘volvod from Mm gi’nus 
'Mmfflullterhnti} 

Sttn-ouoKU 9. IJTOITKKNA. 

WhoMu*r Mu^ Macrataoheniidae should ho oonsidortul as a. 
soparaU' gnatp of rngulata is a niiiitor of dispuit*. Dopo 
plarod tluuu in a spiuial ordiT of rngulatos wiuoh ho oailltHl 
Litopt(*rna. Zittol, on tho othor hand, n^gards thorn us doiiniuiy 
P(‘riSHo<la<*.tyI(u Oiu* o,uriouK pcant of n^stauhlunoo to (*xisting 
llorsos is siunvti- — that is Mu* jjn'smmo of a pit in tlu* iiuisor tooth. 
This matitT simms to lu^ hh important us to muni u plaoang t>f 
tlutso forms in Mu^ ni*ighhourhood of tlu*. Pt*riHK<Kliu4ylt*H, ov<m of 
tho Ktpiiilao ; it is so ]K*o.uliar a o.hunmtoi\ and apparontly so litth* 
ri‘latiHl to any t^hvious sinuhirity in way of lift*, that it sooms t<» 
mark a Hpt*uial atlinity. Mot s<» tho fao4 that in Mturttiu'hrnitt 
at any rato tlu* orhit was ontiroly Hurr<nmdod by hono as ii^ tho 
Ilorsu. We find that tjondition so fnujuently mpnrt*<l in many 
groups, — a dovelopmeut from an earlier eontiition whore the <*,avity 
for tlu* lodgment of the {*yo is in continuity with tho tomporu! 

* S«e Osborn, BiilL Avne. Mm, NaU IdiHt. vii. 1895, i>, SO. 
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fossa, that it cannot he regarded as anything more than a mark 
of specialisation. It is, in fact, the case that the Macrancheniidae 
are in many points specialised, while retaining many primitive 
features of structure. 

The chief primitive features are : the non-alternating positions 
of the wrist- and ankle-bones ; these, of course, interlock in the 
Perissodactyles of to-day and in many extinct families. Then 
the absence of a diastema in the tooth series, coupled with the 
presence in Macraicchenia of a complete dentition. The small 
brain may be referred to the same category. Macrauchenia 
must have been a strange -looking animal It walked upon 
three toes on each limb; the skull was Horse -like in general 
form, but the nostrils are removed to a point about as far hack 
as in the Whales or nearly so, the nasal bones being correspond- 
ingly reduced. This it is thought argues a proboscis. The 
humerus is particularly compared by Burmeister^ to that of a 
Horse. The radius and ulna though both well developed are 
fused. The neck is long, and, as in the Camel, the vertebral 
arteries run inside the neural arches. Since the fore-legs seem 
to have been rather longer than the hind-legs, though only very 
slightly, and the neck was long, the animal may have presented 
some likeness to the Giraffe. It is interesting to note that in the 
proportions of humerus to ulna this animal is more Lama -like 
than Horse-like. On the other hand, the proportions of femur 
to tibia are more Horse-like. The remains of the creature are 
hmited to South America, and to quite superficial deposits. It 
is evidently a specialised type, and has pursued a course parallel 
to that of the Horse. Much nearer to the Horse however, but 
apparently by convergence only, is the genus Thoatherium, 
usually placed in a separate family, the Protorotheriidae. In this 
creature, which has many archaic characters, the toes are reduced 
to one in each foot. In an allied form, Protorotheriumj we have 
the two lateral toes diminishing just as in Anchitlieriurriu 

^ N. Acta Acad, Oacs, Car, xxvii. 1885, p 238. 
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of these, and that which has given its name to the group, 
concerns the arrangement of the digits. Instead of there being 
but one prevailing digit — the third, in the hand and foot, 
through which the axis of the foot passes, there are two, numbers 
three and four, between which the same axis passes, and which 
are perfectly symmetrical with each other. This type of foot has 
been termed “ paraxonic,” as opposed to the “ mesaxonic ” Perisso- 
dactyle foot (see Pig. 121 B, p. 235). It has been attempted 
to prove that the single prevailing digit of the Horse’s foot is a 
fused pair of digits, and the state of affairs which characterises 
the Camel, where the tw'o metacarpals or metatarsals are to an 
almost complete extent united, has been urged in proof; so, 
too, certain abnormalities, such as those called solid-hoofed 
pigs.” ^ These latter are simply Pigs in which the two central 
metacarpals and the terminal hoofs are completely fused with one 
another. In some of such cases there is not the slightest trace of 
the union of the separate metacarpals and phalanges. Even the 
sesamoid bones, attached behind to the toes, are two in number 
instead of four. And, furthermore, the tendon supplying the 
bones is single, though showing traces of its double origin. 
Such Pigs often show the abnormality from generation to genera- 
tion, and they proved convenient for those whose scruples would 
not allow them to eat the flesh of a beast “dividing the hoof” 
and not chewing the cud. More singular still, as showing a 
pathological approach from another side to the Perissodactyle 
condition in an Artiodactyle, is a calf, where the foot ended in 
three equi-sized digits, of which the middle one lay in the longi- 
tudinal axis of the limb. From the opposite side cases are 
known of a Horse with a split hoof and phalanges, thus present- 
ing the most striking likeness to a Camel. 

There is, furthermore, in certain groups of Artiodactyles 
the Tragulidae) a tendency for the two middle metacarpals to 
umte, quite apart from such “ sports ” as those illustrated by the 
cases just set forth. And, as already mentioned, the union of the 
two middle metacarpals culminates in the Camel, Ox, etc. There 
is, however, absolutely no trace of such a fusion in the series of 
Perissodactyle animals known to us ; and it would be by fusion 
rather than dismemberment that, as it would appear on this 
theory, the modern Ungulate foot has been arrived at. Of course 

^ See^atesoD, Materials for the Study of ^.VariatWTif London, 1894, p. 387. 
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the tacts of Ungulate descout are absolutely destructive of a.ny 
such coiiij)arisoiis. 

As is the ca.se witli the rerissoda.etylcs, the Artiodactylcs 
show a historical series, the primitive five-toed condition ))eing 
almost preservt'd in Orrodoii, up to tlie, most niodcTu niodilii^ation 
exemplified l)y the Ox, Shoe.]), etc., in wliich animals there are not 
even vestiges of the fourth ami fifth toes. Tt has bciui stated, 
however, that the foetal Sheep ha.s tra,ees ol‘ /r&k 

those rudiments. Tlie so-(‘a.lled cannon hone 
(the fused third and fourth meta])odia.) is Vm 

accompanied in its fusion by an inerease in 1 M 

length. At the same time the functional IM 

middle metat*»arpals push asidt^ the rudinumts 
and, forming a broad surfa-cts for tliat imip>ose, 
articulate with the magnum and unciibnu 
])()nes to the (^xtdusion of the rudiments. if nl 

This has hetm termed an adaptive rethic- ' 

tion.*' In the “ inadaptive nsluctiou ” tluTC. 
is the sanu‘. redu(‘ti()n of the meta<5arj)alR, i ], 'W 

l>ut the rudiments still avtieulato as in the. J,m 

primitive Artiodactyle foot, v>. Me II with r 

trupezi\im, trape7A)id, and magmim ; Me III !l 

with magnum and unciform; Me IV and V ( ;|| 

with unciform. This would appear to give. 
greater solidity and cuuseuueutly greater riKht tarHUHof* UiMinfcr 
strength to the loot. AHtraKaUm ; r, (-al. 

The carpal Ixmes of the Artiodaetyla 
alternate in tlunr articulation; the primi- uuaatarHaiH navicu- 

tive state of affairs ^ is not retained (^v(ui kIowit’k 

in the earliest tyjjcs. The femur has no 
third trochanttu’, so i)revalent in tlu% berissodaetyles. In tlie 
hind-foot the calcanoum has an articular fac(‘t for the fibula, 
which is not characteristic of the I*erissodactyla. Tix the more 
modern forms, the (Jewidae, the navicular and cul)oid l)ecomo 
fused into one hone ; and there are even further fusions which 
will be referred to later as characttuustic features of different 
groups. It is interesting to notice that the reduction begins 
earlier and is clearer in the hind-foot than in the fore* One 


^ Seo, however, ]>. li)6, for a diRousBion an to which is the more 
arrangement. 
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can see how this may be purely adaptive, the push of the hind- 
legs in running needing a firmer support. In Syomoschus this 
is the case. The hind-limbs are provided with a cannon bone, 
while the metacarpals of the fore-feet are still free. 

The number of dorso-lumbar vertebrae is less in the Artio- 
dactyle than in the Perissodactyle Ungulates. Whereas the former 
have but nineteen, the latter have, as a rule, twenty-three such 
vertebrae.^ The number of ribs varies from twelve {Gamelus , " 
Hy^ropotes) through thirteen (^Cer'Dus, Gazella) to fourteen in 
DiootyleSj Giraffa, etc. 

The curious form of teeth known as selenodont ” is character- 
istic of the Artiodactyla, though only found well developed in the 
modern forms, and of those only in the Pecora. The more primitive 
forms had '' bunodont ” teeth with typically four tubercles (if we 
except the tritubercular and but little-known Fantolestes) ; and the 
intermediate buno-selenodont ” type characterises such groups as 
the Anthracotheriidae. 

While the stomach of the Perissodactyles is always a simple 
sac, it is complicated, or shows signs of complication, in the 
Artiodactyles. That of the Hippopotamus is divided into two 
chambers; there are three in Traguhcs, and four in the typical 
Euminants such as Cervus, Ovis, etc. 

Had we to deal only with the still living genera of Artio- 
dactyles, it would be easy to sort them into two groups on the 
characters of the teeth ; for the Pigs and Hippopotamus are pro- 
vided with tubercular molars; they are bunodont. The Deer, 
Camels, Oxen, Giraffes, etc., have selenodont molars. Besides, the 
latter are Euminants,” and have a, more complicated stomach. 
The existing Chevrotains forbid a more trenchant division, since 
they are, as will be pointed out in due course, somewhat inter- 
mediate in structure ; the feet are more Pig-like, and the stomach 
is not so typicaUy Euminant. In any case such a division is pre- 
vented by certain extinct families which are perhaps ancestral to 
both. They have teeth which are not quite bunodont and not 
quite selenodont. These teeth have been termed buno-selenodont 
or buno-lophodont. 

The distribution of the living Artiodactyles presents us with 
some interesting facts. The vast preponderance of species occurs 
in the Old World — 34 in America as against over 250 species 

^ Titanotherium (see p. 266) is exceptional. 
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, ARTIODACTYLES of MADAGASCAR 

ia Europe, Asia, and Africa The Neotropical region has no Oxen, 
or Sheep, or Antelopes. The latter are confined to Africa, Asia, 
and certain parts of the Palaearctic region ; they are vastly more 
prevalent in Africa, where they take the place of the totally 
absent Deer The Pig tribe is almost entirely Oriental and 
Ethiopian in distribution, only one form, the European Wild Boar, 
'^^'^^anging into the Palaearctic region ; and the two species of 
'^Peccary are found in both North and South America. Broadly 
speaking, the Ethiopian region is the headquarters of the Afflte- 
dactyla. But the great island of Madagascar has but one form of 
Artiodactyle, a Pig of the genus Potainochoems ^ 

Group L—SUINA. 

Pam. 1. Hippopotamidae. — The family Hippopotamidae con- 
tains of existing genera only for the Liberian dwarf 

Hippopotamus is not now regai'ded, as it was formerly, as the type 
oF another genus, Choeropsis. The reasons for its former separa- 
tion were the loss of the outer pair of incisors and the different 
proportions of various parts of the skull. This little Liberian 
animal has, however, been shown by Sir W. Plower to possess 
the missing incisors occasionally; and as to the proportions of 
the skull, it is exceedingly common for small animals to vary from 
larger relatives in this way. Hence, considering the characteristic 
features of the Hippopotamus and the fewness of species, it seems 
unnecessary to divide it up further. We shall therefore only 
recognise one genus. 

The Hippopotamus at present is African in range, and confined 
to that continent. But quite recently it inhabited Madagascar ; 
and further back still in time the existing A&ican species, 
H. cmpMlius, ranged into Euroi)e ; there were also Indian forms, 
which were contemporary with the Stone - age man. The 
Common Hippopotamus is a great thick-skinned beast with but 
few hairs. It has four toes on each foot, a complex stomach, but 
no caecum. The strong incisors continue growing through life, as 
do the great canines. The number of incisors is two on eacli 
side of each jaw. Some of the extinct species had six in eacli 

^ Bones of Eippopotmius^ however, indicate the very recent occurrence of that 
animal in Madagascar. 

^ “On the Pygmy Hippopotamus of Liberia,” I*roc. Zool, Soc, 1887, p. 612. 

VOL. X T 



274 


HIPPOPOTAMUS 


CHAP. 


jaw, and they were distinguished as a genus Hexajprotodoji, con- 
trasting with Tetrapo'otodon, until intermediate conditions were 
observed. Ghoero'psis, as already observed, was a still further 
reduction of the tetraprotodont type. The molars (the formula is 
Pm M -|) when worn show a double trefoil pattern. The 
orbital cavity is encircled by bone. As with many other aquatic 
mammals the kidneys are lobulated. 



Pig. 140.~srHippopotam'us. Eijojpopotamus cLmjpliibms. x 


A very singular fact about the Hippopotamus is the pro- 
duction of a “bloody sweat,” a carmine-coloured secretion, con- 
taining small crystals and corpuscles, from the skin. This 
coloured fluid has of course nothing to do with blood.^ 

The aniihal grows to a length of at any rate 14 feet. The 
limbs and the tail are short. Like other aquatic animals the 
nostrils are on the surface of the head, and can be closed when 
the animal is under water. When ^ it reaches the surface of the 
water after a prolonged immersion, it spouts like a Whale. Sir 
Samuel Baker says that ten minutes is the longest time that the 
Hippopotamus can remain below the water. It is frequently a 
dangerous animal to encounter, as it will capsize boats, and even 
bite large pieces out of their bottoms ; with its huge teeth it 

^ Tomes, Proc. Zooh Soc, 1850, p. 160. 
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can and does attack and destroy Imman beings. The Hippo- 
potamus not only swims, but can walk along the bottom of a 
river with great rapidity. It occasionally puts out to sea from 
the mouths of rivers frequented by it ; and it is supposed that in 
this way Madagascar was populated with Hippopotamuses, whose 
remains are now found in swamps in that island. 

Fam. 2. Suidae. — The Pig family, Suidae, differ from the last 
in their smaller size, in the terminal nostrils and mobile snout, 
which is not grooved, except faintly as in BaliT'Km, They are 
generally hairy, but tlie Babyroussa is an exception, while Bliaco- 



Pia 141. — Wild Boar. Bus acrof a, x 


choerus is but slightly haired. Though there are four digits, as 
in the Hippopotamus, only two reach the ground in walking. 
The stomach, furthermore, is simple, and (except in Diootyles) there 
is a caecum. The kidneys are smooth, and the liver is more 
lobate than in Hifpopotamm. The orbital cavity is confluent 
with the temporal fossa. The typical genus, Sus, is distributed 
over Europe, Asia, and the islands of the Malay Archipelago, 
reaching as far as Borneo and Celebes. The dentition^ is 
complete. A single species, the so-called S. sennaariensis, is 
from Ethiopian Africa, but it is not certain how far this animal 
may be an escaped species introduced by man. A very large 
number of “ species ” of 8us have been described, but Dr. Forsyth 


^ There is, however, some doubt about the first preniolars. 
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Major iH disposed to reduce them to four it not to fewer species. 
He allows the widely - ranging S. scrofa, /S', rittatus, and the 
eastern Malayan /S^. rnTuroaus and /S. ImrlatuB. 

The TygiiiLy Hog of the Bhptaus seems to be not entitled to 
specific rank, certainly not to generic*, (in the o]>ini<)n of some), 
thoxigKit has liecn termed Portmla mlranla} The Wild Boar of 




■ 
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Fio. 14‘2.— ry;^'my Hoi? (from A7<0//r). mlranift. x J. 

Europe is /S/4s s(M*oftu It was formerly cpiite abundant in this 
country ; not merely arts its r(*maius exhumed from fens, caves 
and peat bogs, but there is ample (widence of its continuance 
down to a comiiaratively late historic period. Enactments are 
on record as to the hunting of these animals ; thc^.re are places, 
such as Boarstall, whose names are ehiarly derived from the 
name of the animal, presumably once a native of the locality ; 
and various documents all show the presence of the Wild Boar 

’ Dr. OarHon lias investigatod its auatoiuy, Proc. Zool. i^oc, 1883, p. 413, and 
states that its tUfloroucos from Kus ar« “unimportant and few.” 
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in this country down to so late a period as the end of the 
sixteenth century. 

The African Wart Hog, genus Phacochoerus, is usually regarded 



Fia. 148. — ^Wart Hog. Plmcochoerus aethiqpiciis. x J. 


as the type of a distinct genus of Pigs. This animal, “ super- 
latively ugly '' with its huge tusks and great protuberances upon 
the face, is chiefly to be 
distinguished from the 
genus Sus by these char- 
acters, and by the com- 
plexity of the last molar, 
which, with the tusks, 
are sometimes in aged 
animals the only teeth 
left. The complete for- 
mula is Pm I* There 
are two species of this 
genus, P. aetliiopicus and 
P. africanus. When en- 
raged the Wart Hog is said to carry its tail directly up, and to 
present a ludicrous as well as ferocious appearance. 

The Celebesian Babyroussa, genus Balirusa, is an almost 
hairless hog with enormously upturned tusks in both jaws of the 



Fio. 144. — Head of Wart Hog. 
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male. In the Wild Boot tlaa'o is a hint of this, -whieli is earned 
still further in I^aiMwhoi'riia ; hut in JJiilnriiHa the upper tusks 
turn upwards before they leave the substance of the jaw, for 
which reason they appear to arise on its dorsal siudace ; the 
lower tusks ar'<»‘*ucarly as louj;. It has been found that the 
youny of this I’ifr are not striped as are those of other Pigs. 
ISy means of the curved u])per tusks this animal has been said by 
old writers to suspend itself to branc.lies of _ trees, just as does by 
his downwardly-projecting tusks the male Chovrotain ! There is 
but one siiecios, J>. ((IfiiriiK. 

Prom ifiis ptroper the African and Malagasy PotamocJioerus, 
including the Bed Bivtu’ Hog, is barely se])arablo generically. 
Their luincipal claim to gmierie distinction lii'S in the e.xistence 
of a horny outgrowth arising from a lioiiy ajiojiliysis altove the 
canine in the male. Tlu'se have been comjiared to the osseous 
“horn cores ’’ill the e.vtinct I )inoc.erata. But the .Javan Sus 
rm'iKosuH shows at least the lieginning of a similar modification. 
The popular name of tin* animal is di'rived from the line rufous 
colour of its jielage, not scon, however, in all the species. Dr. 
Korayth hlajor ^ rei-ognisos live species, of which only one is from 
Madagasair. 

Fam. 3. Dicotylidae. — The Peccaries arc generally placed in 



Fi(i. 145»— l\!fciiry. Dmitiflen 

a different family from that of the other Bigs. 'Phis family, 
’ “On the SpuciuH Potaimchocrus,''^ Proc. Zool. Hoc,, 1897, p. 
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Dicotylidae, contains but one genui, Dwotylc^, with at most two 
species. The name of the animal is connected with the dorsal 
gland; the animal thus appeared to possess two navels. The 
Peccaries, exclusively confined to the New World, differ from 
the Old-World Pigs in one or mq^re important characters. They 
have only three toes on the hind-feet, and the stomach is com- 
plicated. Though the Peccaries have but small tusks they hunt 
in packs and are very dangerous animals to meet with. They 
owe, too, their safety from many foes to their sociable habits. 
Being nocturnal animals they are liable to the attacks of the 
Jaguar, which will speedily overpower and devour a Peccary that 
has strayed from its herd. 

Fossil Swine. — The existing genera of the Pig tribe are also 
known in a fossil condition. Bus itself goes back as far as the 
Upper Miocene. Bus erymanthius, the Erymanthine Boar, is 
known from beds of that age in Greece, England, and Germany. 
This genus is not known to have had a wider distribution in the 
past than it has in the present. Dicotyles occurs in the Pleisto- 
cene of both North and South America, the regions which it 
inhabits at the present day. The genus Listriodon, also Miocene, 
is remarkable for having lophodont instead of bunodont teeth, 
that is so far as concerns the molars, which resemble those of 
the Tapir. It was European and Indian in range. A number 
of genera, more remote from the existing Pigs than those which 
have just been dealt with, are placed bogether in a special 
sub-family, Achaenodontinae. The type genus, Achaenodon, had 
a somewhat short skull for a Pig ; and it is in general aspect 
and in the characters of the canine teeth highly suggestive of 
that of a Carnivore. The bunodont molars, however, are Suine, 
as is the form of the lower jaw with a rounded angle. This is 
an Eocene animal found in Wyoming. 

Elotherium^ occurs chiefly in the Miocene of both North 
America and Europe ; but E. uintmse is Eocene. The orbits 
are completely encircled by bone in the more modern forms ; this 
is not the case in the last-described genus, with which E uintense 
agrees. The skull is also longer and more Pig-like. The zygo- 
matic arch is powerful, with sometimes a large descending process, 
such as is found in Dijprotodon, more faintly in Kangaroos, and in 
Sloths and certain extinct Edentates. The lower jaw has a pair 
^ Marsh, Amer. Journ, Sci xlvii. 1894, p. 407. 
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of dependent processes near the symphysis, which suggest pro- 
cesses occupying a corresponding position in Dinoceras. The 
skull and Ijody are heavy, but the two-toed limbs are slender. 
There is a smaller pair of toes behind these. The dentition 
is complete, and the canines are not inordinately developed 
The brain is very diminutive. Tcrliaps m, vintcnse should be 
sepax'ated as a distinct genus, Protelotltcrvnm ^ 

Mifothermm (which is regarded as identical with Palaeoehocrvs) 
has a shar^) sagittal crest; the orbit is nearly but not quite 
closed. The canines are not strongly dtwelopod, Tlie upper canines 
have double fangs as in Tfivonodon among extinct mammals, 
and a,s in the Hedgehog and other forms among living Mammalia. 
The premolurs have the cutting and serraUul edge of those of some 
other Pigs, a feature which gives them a curious resemblance to 
the '' grinding” teeth of Weals. The molars arc tubtu’culate, and 
like tliose of living Pigs. It is Euro])ea.n and Indian m range, 
and Miocmie. 

The genus OlmnypotamiH has a complet(‘ dental formula save 
for the loss of a jireniohir in the lower jaw- Though it has lost 
this tooth, it is from an older stratum than some of those 
forms which have retaiiunl tliat jiremolar ; it has been found 
in the Hpiier Eocene of the Isle of Wight and of the neighbour- 
hood of Paris. 

The American and Miocene ChaenohyvH has lost the corre- 
sponding teeth of the u])])er jaw. 

Hoyneuwdon'^ a genus consisting of sovcu’al species, whtW 
lias a Imnodont dnd coiupl(‘.te dentition. The molars are sex- 
tuhercuilav in the upper jaw. i/. myevna was of about the size 
of a Kabbit, and it appeans to have had a curved neck. The 
limbs had live digits, as is s<» generally the eawse with Eocene 
ITnguIatos. It is known from tlu% Middhi Eocene of Wyoming. 

(iiiour 11— jimrmjmvj. 

The Sel^odoutia or lluminantia fornix the second division of 
existing Artiodactyles. ^^he characters of the teeth, which give 
them their name, have already been referred to. They also 
differ in that there are never more than a single pair of incisors 

^ Osborn, 2kilL Amcr. Mu$, Nat, Jliat, vii. 1S96, p. 102. 

® Marali, Avicr, Joarn, xlviii. 1894, p. 262. 
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in tlie upper jaw, and very usually there are none. As a 
general rule the third and fourth metacarpals and metatarsals 
become united to form a cannon ])one. To this there is but one 
exception, the African Hyoviosclvus. Moreover, the second and 
fifth digits are nearly always rudimentary, and may practically 
disap])ear altogether. Here again the Traguhdae are an excep- 
tion. The Euminantia are so-called on account of the fact that 
they ruminate,” that is, after the food lias been rapidly 



Fig. 14C. — Stomach of Kunhuant opened to show the internal structure. Oesoplrngus , 

h, rumen ; c, retioulnm ; (U psultcriiim ; c, aboniasuni ; <laodenuin (Mter 
Flower and Lydekker.) 

swallowed, it is forced back up the gullet and more thoroughly 
masticated. Associated with this is a complex stomach, which 
i|^1(Jivided into several compartments. This stomach has at least 
three compartments, as in the Tragulidai^ ; l)ut it has usually four. 
Its characters are illustrated in Fig. 14(). The majority of the 
Seleiiodontia possess horns, whicdi are jiartly formed of solid 
protuberances of the frontal bones. lii the Giraffe they are 
somewhat different. 

This group may he divided into — A. Tka(}ULTNA, Ohevro- 
taiiis ; B. TYLoroDA, Camels, Ijamas ; and 0. Bkcoua, Deer, Ante- 
lopes, Oxen, Giraffes, CJoats, KSheep. 

» 

A. TRAGULINAj^ 

As the Tragulina are undoubtedly the most ancient of the 
Selenodontia it will be logical to commence with an account 
of them. 
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Pam. 4. Tragulidae. — ’'J'Iuh iamily comprises a number of 
siuall Deer-like aiumals, which are really in many points more 
related to the Pigs than to the true Deer. They are known as 
Ohevrotains ; and tlui term “ Deerlot introduced by Professor 
(Jarrod, is certainly appro])riate, since they have the aspect of 
very small and hornless J)ocr. If it were not for their Artio- 
dactyle fet^t one might yt a glance confuse these creatures with 
some Marsupial type. The family is Oriental and West African 
in range. The two genera (whose individual peculiarities will 



t'ai. 147. — Imliaii (Uuwrotuin. Tratjulioi mminnu, sh 


bo considered later) dillbr from otlu'T Artiodactyles in a number 
of rather important characteiu 

They are absolutely hornless in both sexes. The canines are 
present in both jaws» and arc es^KHually well developed in the 
u]>pGr jaw. The dimtal formula is 1 C } Pm i| M i|. In the 
skull the tympanic hulla is usually, as in the non-ruminating 
Artiodactyles, filled with loose*. Ixmy tissiu*. The feet (usually) have 
the four toes of the Suina, and are therefon*. in a more primi- 
tive condition than in Door and Autolo])es. Put as the middle 
metacarpals are fused in TmfjvJva (though se])arato in 
they are a stage further than arc the Pigs, in the direction of the 
tyincal Iluminants. 

The stomach is comparatively sim])lo, tlms offering inter- 
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mediate characters between the Pigs and the Euniinants ; there 
are but three separate compartments. A highly - interesting 
character is afforded by the placenta. This is in the present 
family of the diffuse kind, not presenting the separated and 
tufted cotyledons of the Euminant placenta. This we may fairly 
assume is a further proof of the less-specialised characters of 
this group ^ as compared with the Euminantia, a view, however, 
which is not universally accepted. While the molars have the 
selenodont character of other Pecora, the preniolars are more 
adapted for cutting, with sharp edges. 

The genus Trttyulus consists of several species (e.g. T. stanleyci' 
mis, T. mpu, etc,), which have been aptly compared in external 
appearance to certain Eodents such as the Agoutis. The legs 
are delicate and slender, hardly “ thicker than an ordinary cedar 
pencil.” These creatures have got among the Malays a consider- 
able reputation for astuteness, embodied in the saying, “ Cunning 
as a JcancMlJ' The male has tusks, which greatly contributed to 
the confusion of this creature with the totally different Musk 
Deer, Moschics moschifer'iis. It is even said to suspend itself by 
their aid to the branches of trees, and so avoid danger. 

Eyomosolim (or Dorcatlherium as it should properly be called) 
is West African. Its rich brown colour, with spots and stripes, 
is much like that of the Ohevrotains, but it has shorter limbs. 
The only species is D. aquatie'im, which is sometimes called, on 
account of its frequenting the banks of streams,, the Water 
Chevrotain. Eemains of tliis genus occur in Miocene and Pliocene 
strata of Europe. 

The separate metacarpals, comparatively simple stomach,absence 
of horns, diffuse placenta, and spotted pelage are features which 
argue the primitive position of these animals among existing 
Artiodactyles. 

Besides the two existing genera which have just been treated 
of, there are a number of extinct genera undoubtedly belonging 
to the same group. 

Geloms (Eocene and Oligocene in range) is a European 
genus known from France. It differs from the living mem- 
bers of the group by the fact that the second and fifth toes 
on both hind- and fore-feet are represented, as in certain Deer, 

^ For the structure of Tragulus, see Milue-Edwards, A7m. Sci. Nat. (5) ii. 1864, 
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l)y rudniienis at tlio upper and at the lower end only ; they are 
deficient in the middle. The middle large mctacarpals, though 
cloHely a])plied, art‘ not (used. The metatarsals, on the other 
hand, are, or are not fused, a(ieording to the species. A later form is 
the genus Lcpfomerjfx from the Mnnume of North America. This 
genus departs from the ty])ical Traguline structure in more than 
one ])oint. The tymi)anic bulla is liollow instead of being filled 
witli caaicellated l)ont5 ; tlie (uineiform is not fused with the cuboid 
and navicuLu’, though the. latter are witli each other; the lateral 
digits of tlui liind-feid are rudimentary. The magnum and 
trapezoid, howiwer, are fns(Ml. In tlie fore-feet the middle ineta- 
carpals are separate^ and the lateral less ])evfect metacarpals have 
toes. The metatarsals are fused. 

Not deliniUdy nfitirable to tht^ Tragulidae, but coining near 
to tbmu, a.re tlie Protoceratidae. Of this family there is hut 
one well-known genus, from the IVIiocene of North 

AnuTica. 

The skull is singularly reminiscent of JJumeras, with which 
this (piite Artiodactyle g(uins has, of c*ourse, nothing to do. It 
merely e.xemplifies the plienomouon of ])arallelism.'* In general 
form it is peculiarly long and low. There ar(‘ three pairs of bony 
protuboranc/es : onii, tln^ largtsst, iiair ax’o situated on the maxillae 
rising up just behind the implantation of the canine teeth ; the 
parietals have a second pair ; and a. third much more diminutive 
pair of bosses are uixm tlie frontals, near their junction with 
tlie nasals. This deseriptiou refers to the male ; the female has 
only traces of the ])arietal bossiu Thes(‘ were all ])ossibly tipped 
or sheathed with horn or rouglumed skin. The dentition of this 
genus is ])r(‘ciH(*ly that of the Tragulidai^ 1 0 }* Pm | M I, 

The orbit is eouipletcdy encircled by bone ; the auditory bulla is 
not sw(dlen ; tlie })riunuxilhie are small. 

The nasal cavity is v(iry large and open, the end of the nasal 
l)ones anteriorly being situated at about the middle of the 
skull ; this would seem to indicates at Ic^ast a fit^xible and long 
nose like that of tlie Saiga Antelo}Ki, if not a trunk. 

The lirain was of good size, and (piit(*. well convoluted. 

The limbs are constituted on the Traguline plan; in the fore- 
limi )s the middle mcitacarpals are quite free from each other, 
and the more diminutive lateral digits are complete. The meta- 
‘ Mursli, Amrr* Journ* Svi. 1897, ]). 105. 
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tarsals are free, but with a tendency to fusion ; the lateral toes 
are only represented at the upper extremity. The carpal bones 
are se])arated. 

This animal, which was about the size of a Sheep, though 
of more delicate proportions, was allied not only to the Tragu- 
lidae but to the Giraffidae , it is impossible to refer it definitely 
to either family. 


B. TYLOPODA. 

Pam. 5. Camelidae. — This small group of Selenodonts in- 
cludes only the Camels and Lamas. The limbs are long and 
have no traces of the second and fifth toes The fused meta- 
carpals and metatarsals diverge somewhat at their distal ends. In 
the upper jaw is a single pair of incisors The stomach differs 
from that of the typical Buminants. The rumen has smooth and 
not papillose walls, and from it are developed the “ water cells,’' 
diverticula with narrow mouths provided with a closing sphincter 
muscle. The psalterium is reduced to a mere vestige, and so the 
stomach has, as in the Tragulina, but three chambers. This, so 
far ancient, character in the structure of the Camel tril)e is 
associated with another, also seen in the more primitive TJ ngulates, 
viz. the diffuse character of the placenta. A veiy singular 
peculiarity of this group is the fact that the blood corpuscles 
instead of showing the ordinary mammahan round contours 
are elliptical. 

The genus Camclus, confined to the Old World, is 
made up of two qiute distinct species, the Bactrian Camel, 
0. bacirianuSj with two humps, and the Dromedary, C. 
dromedarius, with only one. The former species is Asiatic. It 
is a singular fact that neither of the species is known to occur in 
a genuinely wild condition. The so-called “ wild ” Camels appear 
to be invariably feral. The two species will interbreed ; and there 
is at the Zoological Society’s Gardens such a hybrid, which has the 
general appearance and shaggy brown hair^ of the Bactrian animal, 
but the one hump of the Dromedary. It may be that the Bactrian 
Camels of Lob-nor are really wild ; but the desert contains so many 
remains of cities destroyed by sand-storms that these reputed wild 

^ This is the winter diess. In the summer both camels lose their long rough 
hair. 
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tlainels may 1)0 the dciHuendants of a.niiiials Ixdonging to tlie in- 
habita-utaof those cities. A strayed lu‘rd of Camels has established 
itself in a feral state in Spain. Otherwise the genus does not 
occur in Europe. Tlie Camels are also represented in the New 
World. The gemis Lama {Aurhenia of many authors) Ixdongs to 
tliis family. Tliese Camels differ from their allies in the Old 
World by their smaller size, by the absence of the characteristic 
hum]), and l)y the dro])])ing of one iirmiiohir, the dental formula 



Kio. MS. Hiu'trian ( 'anu*l. (Jmmlus hnctrianua, x 


being otherwise similar. A variety of names. Lama, Alpaca, 
Iluanaco, Vicufia, have been ap])Iied to these animals; but it 
app(‘ars that the names are in excess of the numl)er of tlie species. 
Mr, Thomas, who has latidy inquired into the matter, will only 
allow two, the Huanaco, Laina of which there are two 

domestic races, the Llama and the Al])aca, and the Vicufia, Lama 
wugna. They are both South American in range. Not only is 
tlicre a herd of escaped Camels in Spain, but the Spaniards 
atteinpted to introduce and acclimatise the useful Lama. The first 
Lama ever seen in Europe was brought in the year 1558 to 
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the town of Middelburg in Holland ; it was purchased and pre#* 
sented to the Emperor of Germany. Gesner gives a ciirious figure 
of it, representing the animal as a comparatively colossal beast 
submitting itself the guidance of a dwarfish man. The habit of 
'' spitting '' of the Lama is well known. Augustin de Zarate and 
Buffon speak of the Lama as having no protection save this habit, 
which is more than a mere ejection of saliva : the contents of the 



Fig. 149. — Lama. Lamahmnacos XxV- 


stomach are forcibly shot at the object of its annoyance. It can 
also kick and bite. In the intestines (as in those of some other 
mammals) are found Bezoar stones, or Bezards as they are variously 
spelt. These were once valued in medicine, and even so lately as 
1847 were, according to Gay, the historian of Chili, in vogue; 
these concretions, comparable to the ambergris of the *Whales, were 
supposed to be an antidote to poison. 

Extinct Camels. — The earliest cameloid type is the genus 
Protylopus} * of which we are acquainted with an imperfect skuU 

^ See Wortman, Bidl. Amer. Jfus, Hist, x. 1^8, p, 93. 
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and the greater '()art of a radius and ulna lielonging to one 
individual, and most portions of the lund-lnnbs in other specimens 
The one speoios, 1\ was about the size of a “ jack 

rabbit,” and is late Eoecne (tTinta formation) and American in 
r lUge The teeth of this mammal are the typical forty-four, and 
tlie canines are not pronounced, lieing iiicisilbrm in shape. In 
the skull the nasals oviThang, as in the genus Pochrothervum The 
orbit is not closed by bone. There is in this ancient Camel a trace 
of the supra-orliital notch so characteristio of the Camel tribe. 

" The vortelirao resemble those of the modern Lamas closely in ' 
their general proportions.” 'Fhe luiubam have the usually Cameloid 
formula of 7 This genus has but two functional toes on the hind- 



150. —HU all of Puvhivflhu'htm wihoni, I*, 1-, V'*, luiusors 
(Altt^r Wort man,) 


loot, tho Hocoud uTid lifth btung* to ventigtis. Tt is interest- 

ing^ to note that the radius and ulna ap])oai* to rtunain distinct, 
exoeid in vt^ry old animals, in which th(‘y oonui to he co-ossified 
in the luuldle only, tlius fort'shadowing tlnur c.omidido union in the 
next giiuuB, J^oehrothcrunn. The jirostmt gemus, moreover, as well 
as PorJm>therui7}iy was distinctly unguli^Tade; it has not acquired 
the eharacti‘riHti(i phalangignuh*. mode of ‘|)ro^n*sHion of tlie modern 
types of (iamels, 

Tlie American and ( llij^occuuj Poehrothcrium has been recently 
and <‘xhaustivcly studied l>y rroiVssor Rcott.^ Tt was considerably 
smalhu' than a Lama. Its nt‘(d< was lon|^‘ as (‘ompared with other 
ArliodatityltiS, hut still shorter than that of the I^jima. It was a 
li^ditly-huilt, graceful cnniture, with a]>i)ai*ently some external 
likiiiiess to a Lama. Tt is an im])ortaiit fact to notice that at this 
^ “OHtcolo^ry of Pvcimtt/ieriumf'' Jtnint, Morph, v. 1891, p. 1. 
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period, and for a long time after, there were nO types referable to 
the Camelidae in the Old World Though a Camel in many 
features of its organisation, PocJjrotkeriuin was g^gsieralised ” in 
many ways. Thus the metacarpals and metata^js&ls were not 
fused to form a cannon bone, and the two lateral digits were 
represented by splint rudiments of metacarpals and meta- 
tarsals. The dentition was complete. The skull though 
distinctly Tylopodan, also shows more generalised characters. 
Thus the orbit is no^ quite, though nearly, completed by bone. 
In the Camel it is quite closed. » The nasal bones are much 
longer, reaching nearly to the end of the snout The odontoid 
process of the axis vertebra is not spout -like as in existing 
forms, but cylindrical, though slightly 
flattened upon the upper surfiice. The 
scapula is described as being more like 
that of the Lama than of the Camel, 
though variations occur which approxi- 
mate to the Camel. The brain, judging 
of course from casts, has those sulci 
which are common to the whole series 
of Ungulates, and closely resemble those 
of a foetal Sheep.'* 

Later in historical sequence than 
Poelrotlieri'iim, and structurally inter- 
mediate between it and Protolahis, is 
the Miocene genus Gomphotherium. It 
shows an advance in structure upon Poeirotherimn, in that the 
orbit is completely encircled by bone, though the posterior wall 
is thin ; the lower canines instead of being incisiform are curved 
back as in later Camels, and separated by a wide diastema from 
the preceding and the succeeding teeth. 

Later in age than Poebrotherium is ProtolaMs, a Tylopod in 
which the full number of teeth is still retained ; its skull 
presents no particular changes from the Poebrotherine type ; the 
nasals, however, are somewhat shortened. 

Later still in point of time is Procamdus. In this form we 
have apparently an ancestral stock, whence both Camels and Lamas 
were derived. The upper incisors are as in existing forms, but 
the first and second persist for a somewhat longer time. The 
skull shows two well-marked types of structure ; in P, occidentalis 

VOL. X u 



Pig. 151. — Anterior surface of 
axis of Red Deer, x 
Odontoid prrcesB ; jyz, pos- 
terior zygnpophysis ; mi, fora- 
men lor second spinal nerve. 
(From Flower’s Osteology.) 
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there are more points of likeness to the Lama, iii P. anr/mtidens 
to the Camel. In both, the orhits are completely encircled by 
lionc. The nasals are mneh shoitencd. The odoTitoid process of 
the axis is still mia'o concave tlaau in Porbrotli or not spout- 
like as in existini; forms. This fact shows that the spont-hke 
character of the Camels’ odontoid process is not a point of atfinity 
to other Art ioili*{yles — in fact the wcurrence of the same form of 
odontoid jn’oeess in Terissotlactylos is cnou<>h proof of this. We 
must come to the conclusion that the form is adaptive in all cases. 
If we were not obliged on palaeontological evidence to come to this 
conclusion, the structure in question is just one which would be 
fastened upon as evidence of genetic allinity ; for it is a resem- 
blance ill a small though distinctive point of structure having no 
obvious relation to utility. The luetacarpals and metatarsals 
have coalesced to form the cannon bones, though a rudiment of 
one metacarpal seems to remain. The. genera referred to appear 
to be on the direct line of descent of the modern representatives 
of the family. But there are other forms which are oflshoots of 
the main stem. Such are Ilonwewmdm, EsdiatUt, and Holo-t 
mcnluciis. The last 1.wo are I'liocene and American ; the teeth 
are much reduced. 


(J. PBOORA. 

The Peoora are a group which })os8ess ao many characters in 
common that it is not an easy task further to subdivide them. 

In all there are but two functional iligits on the feet, and the 
metacarpals and metatarsals of these arc fused. There are no 
upper incisors, and canines in the iq)]HT Jaw arc not universal, 
and generally small. Horns arc conlincd to this group of the 
Sclenodontia.' The proniolar teetli are of a simpler form than 
the molars. 'I'he stomacli has four chambers, of wliulb two 
may be regarded as belonging to its cardiac half and two to 
the pyloric. The former are, in the lirst idaec, a lai^e paunch 
or rumen, followed by a smaller reticulum, so called on account 
of the network arrangement of the folds of its lining membrane. 
Connected with the latter, and constituting the first part of the 
pyloric half of the stomach, is the })Balterium or “ maiiyplies,” so 
called on account of the longitudinal folds, like the leaves of a 
* Unions I^rototeraa (soo p. 284) was fumisliod with horns. 
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book, into which its lining membrane is raised. Finally there is 
the abomasum, out of which proceeds the small intestine. 
Garrod has observed that the chamber of the stomach which 
varies most among the Pecora is the psalterium. This chamber 
is specially large in Bos, and particularly small in the Antelopes 
Naoinotragus and Cephaloplms. But its variation relates more 
especially to the folds of its mucous membrane. ' These folds are 
of varying lengths and have a definite arrangement There may 
be as many as five sets of laminae of regular depths. The most 
simple psalterium is that of Oephaloplius, where there are only 
two sets of laminae of different sizes, a deeper set and a very much 
shallower set ; this form is termed by Garrod duplicate.” Most 
common is the “ quadruplicate ” arrangement, with four sets of 
laminae of differing depths. In all Pecora the liver is but little 
divided by fissures. 

Pam. 6. Oervidae. — The Deer tribe is a very extensive one, 
and, with the exception of Africa and Australia, world-wide in 
distribution.^ 

The Deer are absolutely distinguished from all other Euminant 
animals by the existence of antlers, which are invariably present 
in the male sex, save in the aberrant genera Moschus and Hydro- 
potes; in the Eeindeer alone are antlers present in both sexes. 
The general characters of these appendages have been dealt with 
on a former page (p. 200), where they are compared to, or rather 
contrasted with, the horns of the Bovidae. These antlers, so 
characteristic of the Oervidae, are very variously developed 
among the members of the family. Thus in Blaphodus the 
antlers are very small and entirely unbranched. In the Munt- 
jacs, Cervulus, the antlers are hardly larger, but they have a 
small anterior branch arising from near the pedicel, the '' brow 
tine.” In Cariarus antisiensis only one branch, the brow tine, 
IS present, but it is nearly as long as the main stem of the antler, 
the “ beam.” In Capreolus eapraea the beam bears two tines ; 
in Oervus s%ka three; in G. duvmweli two of the three tines 
present bear secondary branches. There are other complications 
(some of which are illustrated in Figs. 152-157) of the simple 
antler which culminate in the complex antlers with their ex- 
panded “ palms ” of the Elk and the Fallow Deer. 

^ Sir Victor Biooke, “On the Classification of the Cervidae,” Proc. Zool. Hoc. 
1878, p 883. 
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Another highly-interoKting tact coneeniiug these same antlers 
is their gradual increase in eoinple.xity of tines and palm from 
the Mioeone. Cerviis iiuifhcroid to the great Irish Elk of post- 
Tortiary times. 

Beyond the antlers there seems to fe'Tio character of universal 
appliciibility which distinguishes the Cervidae from tire nearly- 
related Anteloiios. There are, however, a numhiT of structural 
features which are nmriy universally characteristic. E.xcepting 
Mosf.Ma (which I’rofessor (hirrod would not allow to he a “ Beer"), 
no (’ervine has a gall - bladder ’ to its liver. All Bovidae (in- 
cluding Antelopes) have, with the exc.c‘ption of Cq)hah)2ihus. 

A small but constant character of the Beer is the existence of 
two orifices to the lachrymal duct. The genus Trai/di^yhiis alone 
among Antelopes shows this charac.ter. 

Ho far as is known the placenta of the Boer has but few 
cotyledons, that of the Bovidae many. But not many types are 
known. 

The navicular, cuboid and ectocunoiform are often united. 
This is never the case in the Bovidae. 

The first and second phalanges of the lateral (imperfectly 
developed) digits an* always present exeei»t m the Muntjacs, 
they are never found in Bovidae. 'I'he Deer always present a 
light brown to a darker brown coloration. Uliqihodiis micManus 
is almost black, d'here is commonly white on the under parts 
and beneath the short tail. Homo Beer, such as the Fallow Beer, 
are S})ottod ; and the young of others that are uniformly coloured 
when adult are sjiotted. In some casi's a winter coat, darker 
than the summer coat, is developed. 

Altogether some sixfpy sjiecies of Beer are known, of which 
the ])repouderunco are Old-World forms. 'I’he Beer of the* Old 
World are distributed among the genera “ Oemis (all Europe and 
Asia); (hsidiix, the Muntjacs (India, Burniah, China, etc.), 
Hydi'i^ioien (Eastern (’liiiia); CiqmMdiin (Eurojio and Central 
Asia,) ; JUlnphoduH (Eastern China) ; there is one American 
OWvii.% the Wapiti. The American gentaa are Cariacus and 
Induct. The Elk (Alcfs) and the lloindeer are circum- 

polar. The principal structural modification which occurs within 

^ It lias bcoti oi'casioually r»uoi'(l«d in au Axis Doit, aud in another species, 
CiiHitiiUS supercilimHs. * 

® It is not every one that admits so many genera. I follow Sir Victor Brooke. 
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the family Cervidae concerns the rudimentary fifth and second 
toes. In GapreohL$, Hydro^otes, Mosclius^ Alces, Hangifer, and 
Pudua there are considerable remains of the lower parts of 
metacarpals II. and V. ; , in the other genera smaller traces of 
the upper ends of the same bones. 

The two most abnormal genera are Mosclims and Hydro'poteB, 
more particularly the former, which neither Sir V. Brooke nor 
Professor Garrod allow to be members of the family at all. Mosclins 
IS usually placed in a special sub-family by itself, Moschinae, the 
remaining Deer being referred to another sub-family, Cervinae. 

Sub-Fam, 1. Cervinae. — The genus Cemis comprises rather 
over twenty existing species, which, except the Wapiti (C. 
canadensis), are exclusively Old World in distribution. The prin- 
cipal features of variation in the genus, in accordance with which 
it has been divided up into sub-genera, are (1) palmated (Fallow 
Deer, Bamd) or non -palmated antlers; (2) adults spotted with 
white at all ages and seasons (.4^r^s),or in summer only {Pscudaxis), 
or not at all ; (3) spotted or unspotted young; (4) existence or 
absence of rudimentary canines in the upper jaw. 

Among the members of this genus, Gervus {Majphurv.s) 
davidianus is interesting as having been first observed by the 
missionary Pcre David in a park belonging to the Emperor of 
China near Pekin. Its horns are remarkable for dividing early 
into two branches of equal length, of which the anterior again 
branches into two. Specimens of this Deer were ultimately 
obtained for the Zoological Society’s Gardens. 

The species of Gervus are fairly distributed between the Palae- 
arctic and the Indian regions. The Palaearctic species, such as 

LuhdorfiF’s Deer (Fig 152), are mainly Asiatic Gervus elaphus 

and Gervus dama alone are European and British. The former 
of course is the Bed Deer, the latter the Fallow Deer, The 
Eed Deer is reddish-brown in summer and greyish -brown in 
winter, with the white patch on the rump so common in the 
Deer tribe. The Bed Deer is genuinely wild in Scotland, in 
certain parts of Devonshire and Westmoreland, and in the New 
Forest. At the beginning of the last century, according to 
Gilbert White, there were 500 head of deer in Wolmer Forest, 

which were inspected by Queen Anne, The antlers may have as 

many as forty-eight points ; and a stag with more than the three 
anterior 4;ines is termed a Boyal Hart.” The Fallow Deer has 
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palmated antlers, and is usually spotted. It seems to te an 
introduced species, common report pointing to the Eomans as 
the introducers. It would be more correct to say “ re-introduced,” 
for fossil remains of this Deer have been met with. 



Pig. 162. — Luhdorff’s Deer. Cenms Ivshdorffi. xiV- (Fioin JVatore.) 


Mafhodus'^ contains probably two species, M. cephaiophm of 
Milne-Edwards and B. micManus of Swinhoe, both from China. 
The antlers are small and unbranched ; the canines in the male 
are massive ; it differs from Gervulus, to which it is fclosely 
allied, principally in the absence of frontal glands. The second 

1 Garrod, “On the Chinese Deer named Lophotragws miehimus by Mr. 
Swinhoe,” Proc. jS'oc. 1876, p. 757. 
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species has a dark iron-grey pelage, and tlie late Mr. Consul 
Swinlioe described it as very Goat- like in aspect. 

Capreolus . — The Roe Deer has fairly complex antlers. It is 
a small Deer and has spotted young. The common Roe Deer, 
G, capraea, is a native of this country. It is the smallest of our 
Deer, and its antlers only have three tines in stags of the third 
year. It is a singular fact about this Deer that though the^^pair- 
ing season is in July and August, the young are not born until 
the following May or June, a period which does not represent 
that of gestation. The germ remains dormant for some time 
before developing. 

The Muntjacs, Gmndn^, form a distinct generic type confined 
to the Indian and the South-Eastern Palaearctic region. They 



Fia. 363. — Mule T)eer. Oariacus vtacroiis. x tV* (From ISfatnre ) 


are small Deer with spotted young, and short one-branched antlers 
placed upon pedicels as long as themselves. Tlie canines are 
strongly developed in the males. There are about half-a-dozen 
species. 

Gariacus is exclusively American in range, and contains about 
twenty species. There are or are not upper canines. The young 
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are spotted. The antlers are occasionally very simple ; in’C. ri/fus 
and a few allies (placed in a special sub-genus Coasms) they are 
simple spikes without branches. In tliis genus, and in the nearly 
alhed and also New-World JP'ud'iui, the vomer is prolonged back- 
wards and divides the posterior nares into two. The bulk of the 
species are South American. 



Pro. 154. — CWHan Doer. Cariaeut t^ilensiH. x ,’ 5 . (From A'rtiim'.) 


• just mentioned, comes from the Chilian Andes. It is 

a small Deer without canines and with minute antlers. Other 
generic names have been proposed for various species of American 
deer. 

Eydropotes inermis is a small perfectly hornless Doer, living 
on the islands of the Yang-tse-kiang. The male has tusks ; the 
young are spotted. Though, like other deer, ITydrojMes has no 
gall-bladder, both Mr. Garrod’ and Mr. Forbes’"* found the nidi- 

^ Proc, ZqoI, Soc. 1877, p. 789. 


® Proc. ZooL AV, 1882, p. 636. 
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ments U one in the shape of a white ligamentous cord. Mr. 
Forbes has especially dwelt upon the likeness of the brain to that 
of Capreolus. The fmale has four teats, and produces three to 
six young at a time?"’' 
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Fig. 155.— Water Deer. Hydropotesimrmis. x jV- (From A"a^w?’e.) 

Alces 'maoMia, the Elk or Moose, is a circumpolar species with 
palniated antlers and is of large size. The young are unspotted. 
Tins animal is the largest of the Deer tribe. The aspect of 
this creature is by no means that of a Deer, the long, thick, 
and rather prehensile upper lip not by any means suggesting 
the family to which it belongs; the legs, too, are ungainly 
through their unusual length. The Moose has a curious method 
of protecting himself from Wol'ves. Instead of moving about 
during heav^ snowstorms, and being thus on the heavy ground 
an easy p»y for these agile enemies, the animal forms what is 
known as m "-Moose yard.” An area of ground is kept well 
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trampled down, and the animal contents itself with browsing 
upon the adjacent stems. The well -trampled ground gives an 
easy footing, and by his powerful horns the great stag is able to 
keep his enemies at bay 



Itangifor itnutndua, tlu* Ileindeer, is imitpie among Deer by 
rouHou of tlu‘ f4U‘t tlmt both wt*ar aiitlc‘iu Tlu‘S(‘ antlers 

are ])almatiHl, The, l)row tiiui and the n(‘xt or W/, tiiui are also 
]>ji]imited and an» dinHd.ed forwanls and a litth^ downwtirds. The 
young are unspotted. Tlu*. pcdagcj altm's in winter. Like the 
Moose, the 'Ucdndeer is earcmmjMdar. As is wtdl known, during the 
rieistocene ]>eriod tlie- Ueiudeer (‘xtmidtHl its range as far as the 
South of b'nincc^. Evcm in thcs historit* period it is said to have 
been hunted in (Jaithness. 

K(‘indeer, libs so many oth(*r isartieularly Arctic animals, 
have regular migrations. In Si)itebtirg(tn, ftjr instanc'e, the animal 
migrates in the BuniimT to the inland region of the island, and in 
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the autiunn back again to the sea coast to • browse upon the sea- 
weed. These migrating herds have been stated to be led by a 
large female. 



Sub-Fam. 2, Moschinae . — Moschm mosoli{feru(^'^ is a native 
of the Asiatic Highlands. It ivS 3 feet or so high, perfectly 
hornless, and with very large canines in the male. It is note- 
worthy that in Byd/ro%)QUB, where the canines are also very large, 
liorns are absent. These are examples, perhaps, of correlation. 
The musk sac (whence the name) is present on the abdomen of 
the male only. There is no crumeu or suborbital gland, which is 
so generally (though by no means universally) present in Cervidae. 
But the male has, in addition to the musk glands, glands near 
the tail and on the outside of the thigh. Unlike other Deer, 
the lachrymal hone of Moschm bears but one orifice. The 
feet, so far as concerns the preservation of the outer rudimentary 

^ Sir W. Flower the Structure and AfRuitios of the Musk Doer {MosqIiub 
mosehiferus),'* Proo. Zool. Soc. 187C, p. 159 ; Gurrod, he. cit. 1877, p. 287 ; and 
F. Jeffrey Belli Proc. Zool. Boe. 1876, p. 182. 
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metacarpals, are of thp more ancient type represented in 
Eydro^potes, etc. A gall-bladder is present. The young, as 
in so many Cervddae are spotted ; but the adult is of a greyish- 
brown colour. 



Fig. 158. — M-usk Deer. Mosckvs rrioschiferus. xj. (From 


There is no doubt that Moschus is more nearly related to 
the Cervidae than to any other Ruminants. It is regarded 
by Sir W. Flower as an undeveloped deer — an animal which 
in most points (absence of horns, smooth brain, retention of 
gall-bladder, etc.) has ceased to progress with the rest of the 
group, while in some few (musk gl^nd, mobile feet) it has taken 
a special line of advance of its own.” 

The musk itself, which gives its name to the creature, is 
found in a gland on the belly, about the size of a hen's egg. 
The whole gland is cut out and sold in this condition. Such 
quantities of 'musk deer have been and are killed for this purpose 
that the rarity of the animal is increasing. In the seventeenth 
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century it was so common that the traveller Tavernier purchased 
7673 musk “pods” in one journey, or, according to Bufibn, 
1663. The tusks, which recall those of Eydropotes, to which 
Mosclms is not nearly allied, and of Tragulus, with which 
it has of course still less connexion, are said to be used for the 
digging ux^ of roots. Its feet, in relation to its mountain-ranging 
habits, are very mobile. 

Extinct Species of Deer. — It has been already mentioned 
that the most primitive kinds of Deer had no horns at all, 
resembling in this the modern Moschus and Hydropotes, and that 
with lapse of time went hand in hand an increasing complexity 
of antler; the facts of palaeontology harmonising in the most 
striking manner with the facts of individual development from 
year to year. Tlie oldest forms seem to be more nearly akin to the 
living Muntjacs, and their remains occur in the lowest Miocene 
beds of both Europe and America. At present the group is 
confined to the warmer parts of Asia and some of the islands 
belonging to that continent. 

One of the oldest types is Amphito^agulus, This genus, 
which consists of several species, inhabited Europe, and differed 
from living Muntjacs in being totally hornless in both sexes ; 
the skull had no lachrymal fossa or deficient lateral ossification. 

Nearly allied is jDre^notJierium of similar age and range. 

The Middle Miocene has furnished the remains of the genus 
Dicroceras, This is the earliest Deer in which horns have been 
found. The horns are, as the name of the genus implies, bifid, 
and have, like those of the living Muntjac, a very long pedicel. 
This is also a European genus like the last. From this period 
we come across true Deer, which commence in the Upper Miocene 
and have branched horns. Moreover they belong, at least for 
the most part, to the existing genera. One of the most remark- 
able forms is Germs sedgwichi (sometimes placed in a separate' 
genus, Polycladus) from the Forest Bed of Norfolk and from the 
Upper Pliocene of the Yal d’Arno. This creature was remark- 
able for its multitudinously-branched antlers. These end in no 
less than twelve points. No Deer exists or has existed in which 
the horns are so completely branched. They are like those oi a 
Bed Deer exaggerated. 

Pam. 7. Giraffidae. — Undoubtedly the type of a distinct 
family, Giraffidae, is the genus Giraffa, It is characterised by 
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tlie loiifj; neck, which, nuverthulesH, cnuHists of only the normal 
si'ven vorttibviie, und hy ibe “ horiiH ” which differ from tliose of all 
other IhnuiuautH ; they iiro huiuII bony ]»roiuinences of the frontal 



Fm. 159.— OirntTis OiruPt, mmdoparMh. x 

bones, which bo(^oiuc ius(ul with the skull, anti which are covered 
with unmotlihed skin. Tliey are not shed. Between them is a 
median pronunent'.e. This cranial arinuturo is present in the 
female as well as in the male, and is well developed even in the 
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new-born young. Tlie orbits are completely encircled by bone, 
and there is no lachrymal fossa, so common in Deer and Antelopes. ' 
There are no canines above ; ’ but these are present in tlie lower 
jaw. The rudimptary digits of other Euminants have dis- 
appeared in ^jbhis genus. There are fourteen pairs of ribs as in 
many -other Artiodactyla. The liver of the Giraffe ^ is, as in 
many, but not all, Euminants, devoid of a gall-bladder ; neither 
has it a caudate or a Spigelian lobe. The caecum is actually 
largish (2-J feet in length), but is relatively very small, as the i 
small tod the large intestines measure 196 and 75 feet in 
length respectively. The Giraffe has a well-marked ''ileo- 
caecal ” gland, found in many Euminants ; its appearance in 
Gimffa is especially compared by Garrod with its appearance in 
Alces, 

Considered by itself, Giraffa forms a very isolated type of 
Euminant. But after we have dealt with certain facts con- 
cerning extinct forms clearly allied to Giraffa, the isolation of 
the family will be found to be less marked. 

The Giraffe (“ one who walks swiftly,” the word means in 
Arabic) is, as every one knows, limited in its range to the African 
continent. It is not, however, so familiar a fact that there are 
two quite distinct species of Giraffe, one a northern form from 
Somaliland, and the other South African. The distinctness of 
these two, G. camelopardahs and G. australis^ has been lately . 
worked but in some detail by Mr. de Winton.^ The principal - 
point of difference between them consists m the large size of the 
median horn in the Cape species, which is represented by the 
merest excrescence in the other species. The Giraffe of West 
Africa is held to differ from the northern and southern species, 
coming nearer to the former. It appears in the first place to be 
a larger animal, and slight differences in the skull have been 
pointed out. This series of peculiarities may be expressed, for 
those who do not object to trinomial nomenclature, by calling ^ 
this novel western form Gimffa Camelopardalis peralta. The 
existence of the three horns covered with unaltered skin is the 
main characteristic of this Ungulate. But the Giraffe also differs 
from other Artiodactyles by its enormously long neck, which 
enables it to browse upon trees inaccessible to the common herd 

^ For the viscera, see Garrod, Proc. Zooh JSoc 1877, p. 6, etc. ; and ibid, p. 

289, etc. Pfoc. Zool, Soc. 1897, p. 273 
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of Kumiiuints. The neck is oFlen supposed to have some rel^ion 
to this method of feeding. But a. more ingenious explanation of 
its inordinate length is that it serves a,s a watch-tower. The 
long grass of the districts inhabited by the animal swarms with 
^ Lions iind Leopards, wbich must be foes. The long neck allows 
of a wide look out being ke])t, and it is noteworthy that the 
Ostrich, living under similar conditions, is also renowned for its 
length of neck. It is the H]>t)ts u])on the Cliralie which have 
given it its name of Ca-meleopard ; these spots present in the 
southern form a scries of chocolaU^-(*oloured areas, wsharply marked 
olf by white spaces. C)f these spots it is assertetl that they 
^ servo {}.s a means of concealing their possessor. Sir Samuel 
J^akiir^ wrote of it in the following words: “The red-barked 
iiunH)sa, which is its favourite food, siddom grows higher 
than 14 or 15 feet. JMany woods are almost entirely composed 
of these trees, u])on the Hat lieads of which the giraffe can 
feed when looking downwards. T have fre(iuently been mis- 
taken when remarking some particailar dead tree-stem at a 
tlistanco that appetmid like a decayed relic of the forest, until 
upon nearer ap]»roach 1 have been struck by tlio petniliar inclina- 
tion of the trunk; suddenly it has started into movement and 
disiippearod.’’ 

The (Uraffe, remarked Pliny, “is as (luiet as a sheep.*' The 
Roman public, to whom the first (Uratil^ (wer brought into Europe 
was exhibited, expected Irom its name to find in it a combina- 
tion of the sizio of the. canud and the ferocity of a panther.*’ As 
a matter of fact, (JiralFtis in captivity arti not always sheep-lilce in 
temper. They will kick with viciousness and vigour, and will 
oven initiate an attack upon their keeper. At the same time 
they are singularly nervous creatures, and have been known to 
die from a sluKdc. la moving, the (Jiraffe uses the fore- and hind- 
limb of each aide simultaneously ; this gives to its gait a peculiar 
rocking motion, the singularity of which is heightened by the 
curving movements of the long neck, whicth oven describes now 
and then a figure of eight in the air. Giraffa camdopardalis 
and the species (V) already referred to are the only existing 
(Siraffes (of thii giums (Virajfit), they are not found out of 
Africa. Sir Harry flohnstou has lately given a brief account 
of a larger and more brilliantly coloured aiKicies from Uganda 
' JViki lieasis and their fraySf IbOO, p. 151. 
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which will probably prove to belong to a distinct genus. rt;msH 
five horns, the additional pair being placed above the ears. 

Sir Harry Johnston has quite recently made known another 
genus of Giraffidae living in the Semliki forest, Belgian Congo 
district. The skin and two skulls, as well as the bones of the , 
feet, are known from specimens sent by Sir Harry Johnston to 
the Natural History Museum, and briefly described to the Zoo- 
logical Society by Professor Bay Lankester.^ This creature, of 
which the native name is " Okapi,” is proposed to be called 
Ocajpia johnstoni. The first actual specimens which reached this 
country were two bandoliers made from the skin of the flanks, 
which were striped black and white, and were not unnaturally 
held to be portions of the skin of a new species of Zebra. The 
animal is of about the size of a Sable Antelope, and the back 
and sides are of a rich brown colour , it is only tjie fore- and 
hind-limbs which are striped, the striping being longitudinal, ix. 
parallel with the long axis of the body. The head is Giraffe- 
like, but there are no external horns; wisps of curled hairs 
seem to represent the vestiges of the horns of other Giraffes. 
The tail is rather short, and the neck is rather thick and short. 
•The skull is clearly Giraffine. The basicranial axis is straight, 
and the fontanelle in the lachrymal region is very large. Upon 
the frontal bones near their iiarietal border is a large boss on 
either side, which presumably represents the horn core or os 
cornu.” On tlie mandible the great length of the diastema 
between the incisors and premolars is a Giraffine characteristic. 
The Okapi lives in pairs in the deepest recesses of the forest. 

We are acquainted with a few extinct forms, belonging to 
Giraffa, which are extra- African in range. (?. simlensis is from 
the Pliocene of the Siwalik Hills in India, G, attica from Greece. 
These remains, however, do not include the top of the skull, so that 
it is doubtful whether their horns were as in 0, Camelopardalis. 

A closely -allied genus is the extinct Samotherium, This 
flourished in Miocene times, and its remains have been found in 
the Greek island of Samos. The neck and limbs are shorter than 
in the Giraffe, and the horns, longer than in Giraffa, are placed 
just above the orbit upon the frontal bones alone, instead of 
upon the boundary line of frontals and parietals as in Giraffa. In 
several ways, therefore, the existing Giraffe is a more modified or 

^ See also Sclater, Proc. Zool, JSoo.f 1901, ii. p. 3. 
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specialised animal than its forerunner of the Miocene. In the 
latter, the male alone carried horns, and in neither sex does 
the unpaired median bony excrescence appear. The remains of 
this genus (probably even the same species, S. hoissien) also occur 
in Persia. 

Helladotliermm (there is but one species, H. chivernoyi) has 
its fom' limbs of nearly the same length ; the skull of the only 
known example is hornless ; the neck is shorter than in Girajfa 
It is known from the Miocene deposits of Pikermi in Greece 

Palaeotmgus is a genus which is not referred to the Giraffidae 
by all systematists. Its very name, given to it by the eminent 
French palaeontologist M. Gaudiy, indicates his opinion as to its 
Antelopine affinities. The chief and indeed (according to Forsyth 
Major the only reason for placing tliis Euminant with the Ante- 
lopes is the large size of the horns. They undoubtedly suggest 
the horn cores of Antelopes. But they are placed wider apart than 
in those animals. It is thought that the hornless Camelopardahs 
parva is the female of this species, which is from Pikermi 

Eather more different from Giraffa is the extinct genus 
Simtherium, from the Siwalik deposits of India. Here again 
there has been some discussion as to its affinities. Some place 
it in the. neighbourhood of Antilocajpra, but most palaeontologists 
now regard it as a Giraffe. The main peculiarity of this large 
beast was the existence of two pairs of horn cores ; the larger are 
upon the parietal bones, and are of a palmated form, with a few 
short tines, which are highly suggestive of those of the Elk 
(Alces). The shorter anterior pair are upon the frontal bones. 
The neck is short, the hmbs of eqnol length, and there are no 
additional toes upon the limbs. Sivatherium was almost as large 
as an Elephant, and in restorations it is depicted as having a 
fleshy dilated nose like the Saiga Antelope ; this view is based 
upon the position and size of the nasal bones. Hornless skulls 
have been identified as the female of Sivatherium. 

Vishnutherium, JSydraspotherium, and Bramatheriuni are 
allied genera. 

Fam. 8. Antilocapridae.^ — This family contains but one genus 
and species, the American Pronghorn,” Antilocapra americana. 
This animal deserves a family to itself on account of the singular 
structure of the horns, which are intermediate in character 
^ Forsyte Major, Froe, Zool. Soc. 1891, p. 315. 
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between those of the Deer %ind those of the Antelopes. They are 
unquestionably “ hollow-horned ” Euminants, in that there is an 
osseous horn core, upon which lies the actual horn. This, how- 
ever, is softer than in Bovidae, and is semicorneous. It is, indeed, 
more like the velvet of the stages horn. Moreover the horn is 
branched, and there are sometimes even three prongs, further- 
more, it is now certainly known that the Pronghorn sheds its 
horns not merely occasionally, but with definite annual periodicity. 
It so far resembles the Deer. But it' must be l)orne in mind that 
in the Deer the horn shedding is a twofold process. There is first 
of all tlie stripping off of the velvet, and secondly the shedding 
of a portion of the horn core down to the burr. What happens 
in the Prongbiick is the shedding of the true horn only ( = the 
shedding of the velvet), mt of tlie horn core. It appears, how- 
ever, that occasionally (once in their lifetime ?) certain undoubted 
Antelopes may cast their horns.^ Anotlier external character of 
this animal is the total absence of “ false hoofs,” the last vestige§ 
of the second and fifth digits. The Pronghorn is a gregarious 
creature running in bands of six uji to hundreds. 

Fam, 9. Bovidae. — This family, more extensive than that of 
the Cervidae, contains not only the Oxen, Sheep, and G-oats, but 
also the Antelopes, save only Antilooapm, which must be placed 
in a family by itself. The only two points which distinguish 
all Bovidae from all Cervidae" are the nature of the horns 
already described, and the polycotyledonary condition of the 
placenta. Moreover the horns are usually present in both sexes, 
though there are exceptions, such as the Sheep and Goats, and 
various genera of Antelopes TetraceroSj etc.). There 

are never the first two phalanges belonging to the rudimentary 
digits II., V., as there are in all Deer excepting Cervulus. There 
is as a rule but one orifice to, the lachrymal duct. There are 
never persistent upper canine teeth in either sex. 

It is exceedingly difficult to separate the Antelopes from the 
Sheep, Oxen, and Goats. Their inclusion along with these creatures 
in one family, Bovidae, shows that no differences of an important 
character exist. The term Antelope is rather o^ popular than 

^ ‘*On the Shedding of the Horns in the Prongbuck,” see Bartlett, JProc. Zool, 
^oc. 1865, p. 718 ; Canfield, ibid, 1866, p. 105 ; Murie, ibid, 1870, p. 334 ; and 
Forbes, ibid, 1880, p. 640. 

2 The distinction between the two families has been called ** fanciful.** It may 
he admitted that it is not great. 
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6f zoological siguifictuice. As a rule there are horns in l)oth sexes ; 
but this rule is not without exceptions, _ of which one is the genus 
Strepsiceros, the Koodoo. Many othef Bovidao are horned ni 
the males only, c.g A'oh/a, Trof/elaplhiis. Tins Antelopes further 
differ from the tru^ .Oxtui in their more graceful build, and 
^ in the fact that the horns, if they eurvti at all, generally curve 
''^backwards towards the nec-k. Tu the Oxen, on tlio other hand, 
the build is stouter, a,nd the horns usually fift-ve outwards. The 
^ame remarks a[)ply to the Sheep. Such a.n Antidoiie, however, 
as the Eland (Orutn) is very Ox-like, in hahtt. Another feature 
which may be remarked upon, though not of absolute diilerontial 
value, is that while the Antcdoites aso,as a rule, smooth and sleek 
in their skins, the Oxen tend to he rough ami shaggy. The Zebja, 
however, in this, in its hum)), and in gemwal as])C('t, is far from 
being unlike an Eland. But then the Zebu is a domestic, race, and 
we do ijot know what the wild stock was like. It is perhaps with 
the Gr^s^fhat the Antelois's liavo the nearest allinities, and it is 
difficult to idaco such a form as Nt'nwrrJittediiH, and indeed |ogie 
others. In the Antelopes as a rule fihe middh* lower incisors ‘iSfe 
•ll^rger than the lateral omss ; in the Hheep and Oeats they are alike 
in size. The parietal hones, too, in the Aijitolopes are moderately 
large and(|te imich shortened in the remaining davicornia, especi- 
ally in tlie Oxen. As the Antelo])es art! the ohhist, so far as we 
know, of all bovine animals, one would exi)cct to find them com- 
bining the chariicters of the. rest. But they do this so t>.llbctually 
that a disentanglement is really impossible. They diitts from the 
Miocene. Antelopes are now limited to Kutojk!, Asia, and Africa , 
they have always had the same range, though more ahund^Jjt iii 
former times in Europe. They prei>ondoratt! now in tropkal*,'- 
Africa, and abound in gemini and species. Messrs. Sclater and 
Thomas ’■ allow altogether thirty-iivo genui'u, of which twenty-four 
are exclusively Ethiopian i|,^ range. 

In the following summary of the grou]) Messrs. Htdater and 
Thomas’s work is followed. 'I'liey commence with a section or 
sub-family of which the tyjie is the Ilartebeust. 

JBubalis, or Alcdaphm as it is sometimes eallwl, is an African 
genus, ranging however into Aral)i)u 'these Antelopes are 
characterised by the long skull and the doubly -curved horns. 
There are eight species of the genus, of which B. caama is the 
1 The JBoiik of Antdq)fs, London, Povtur, 1804-1900. 
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best known ; this is the animal known as the Hartebeest. The 
Bontebok and Blessbok b^ng to a closely-allied genus, Damalisms, 
distinguished mainly by^e fact that the bony base of the horn 
cores is not extended upwards, and therefore the parietal bones 
are visible when the skull is viewed fro^^lh front, which is not 
the ease in Buhalis, 

The Gnus, Connoehaetes, are familiar owing to their curious 
aspect. The hairy fa6e, and rump and tail like those of a pony 





standing outwards and then curving upwards.^ There are three 
species of Gnu, ^fffrom South Africa. JThey are G,gnu, G, taurmus, 
and G, alhogidatus. 


Of the Oephalophine section there are two genera : — 
Ge;phalo;phw is an African genus. These animals are known 
as Duikerboks ; they are small, and have short non -curved 
horns in the male sex only. Their general aspect is not un-’ 
like that of certain Deer with simple horns, such as Oervuhis, 
Messrs. Sclater and Thomas allow thirty-eight species. The 

^ They are straight in the young. ^ 
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sinallcjHt H])0(*ios do not tho <lnneiisioiis ol‘ a Ha.re. None 

jiiv lari-'o. 

Trtr((cm)>^ is an TTuliaji geiins cha.ra(*.terise(l, as its name 
denotes, by t.lui {a.(*t that it possesses four lionis. It is the 
j)osti‘.rior ])air which e.onvsismd to the single pair of Cejpha- 
loplhus, Th(‘ anterior ])air, wliiidi ai'o imicdi smaller and are 
sometiiiuis absent, an*, a new ])air. ThtJ lemalo of this Antelope is 
liornhm Shot*.]) are oc(*.asionally foui'-hornod, and there is indeed 
a ln’(‘ed of sueli in Ivashmir. A four-horned Chamois was 
described l)y the lati‘ Mr. Alston. 

The Kli])springer, i)irofnujut< HitHahr, is the first type 'of a 
third section; as its name. denott‘s, it is a.n Antelope with Goat- 
like hahits, being fouml pa.rtie.ularly among roe-ks. The horns 
an* short and straight. This, tlu* only species of the genus, is 
African in range*, of winch its Dutch name giv(‘H evidence. 
A siiecimen in t.lu* Zoological Society’s (Jardems (a.s has lieen 
liointed out to nu* by Mr* Meneer) had tin*, liabit of do])ositing the 
sejoretion of the, tear gland npon a. mass of concrete in its 
OTudosun*., the s<‘eretion thus (‘N:ud(*il forming a. ]>ointod heap of 
hardisli matter. It may 1 h^ that the obji*,ct ol' this is to guide its 
Hdlows to its \vlu‘reahouts. 

Otnrhia is a. lt‘SH-known genus, larger in si^^e, Imt with horns 
of the. sanui eharactm’, t.hough longer. 

The (Jrysbok and the Steinhok, genus JlapMvnvH, have similar 
horns. This as w(‘ll as the Ia.st tAVo g(‘nera have horns in the 
male* only. , 

One of tilt* smallest of Autelo]>es ladongs to an allied genus; 
tliis is Nrotnu/UH It is known as th(^ Koyal Antelope, 

a name a])pan‘ntly iU‘rived from JJusman*H statement tliut the 
negroes tiulled it “ the king of the harts.” Its horns are very 
small. Th<* height of tlu* a,uimal is only 10 iiudios. Horns are 
])reseut in tlui male*, alone, 'fhe last three genera are African. 

The Cervi<japrine serit^s, which is also African, includes the Water- 
bue.ks and JictMlhueks, so ealkul on ai'couut of their water-loving 
projieusities. As in tlu*. last series, from which they arc separated hy 
Sclater and Thomas, hut with whi(*h tlujy art*, united by Slower, 
there are horns in the male only. Tht‘S(i horns, though not twisted, 
are long. The tyjiieal genus is Cohv^, of which there are eleven 
species. The Waterlmek, C\ elUpHifrymnua, and the Sing-sing, 
d are perhaps the best-known species ; the former is 
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blackish grey, the latter browner in colour. In Cl maria and one or 
two other species the horns are more curved backwards and again 
forwards than in some of the others, where their form is sublyrate. 

The Eeedbucks, Oermcaj^ra, are closely allied to Cohm ; they 
are, however, of smaller size. Here, as in that genus, the females 
are hornless, and the horns of the males are of medium size. 
Five species are referred to the genus. They are all of a 
brownish fawn colour. A genus Pelea, with but one species, P, 
cajpTGolus, has been separated on account of the fact that the 
horn^ are nearly straight and that there is no naked patch of 
skin beneath the ears. This animal has received its name on 
account of its resemblance to the Eoebuck. 

The Antilopine section includes a number of genera. 

The genus Aoitilope is Indian in range. It includes but one 
species, A. cervicapra. This Antelope is of medium size, with a 
brown pelage getting blacker with years ; it is thus known as the 
Black -buck. The female, which is hornless, is lighter brown. The 
horns are long, spirally twisted, and closely ringed. 

Aepyceros, with two species, is African. The Palla {Ae. mdam- 
pus) is a large Antelope, with longish lyrate horns in the male, 
which are half-ringed. 

The Saiga Antelope, genus Saif/a, is one of the most remark- 
able types of Antelope in its outward appearance. Its nose 
is very large and inflated, the two nostrils being quite widely 
separated, a depression indeed lying between them dorsally. 
The liorns are lyrate in the male, absent in the female. The 
“ ovine expression ” of this bovine animal is more pronounced in 
the female. Corresponding with the clumsy nose are very short 
nostrils, the commencement of the narial aperture being therefore 
very far back. It is almost suggestive of Ifacrauchenia in this 
respect The fleece is also Sheep-like. The genus occurred in this 
country during the Pleistocene. It ivS now an inhabitant of Eastern 
Europe and Western Asia. The only species is K tartarica. 

The Chiru, Pantholops, is allied to the Saiga. The horns of the 
male are long and nearly straight ; they are ringed in front. The 
muzzle IS swollen in the male , the nostrils are large, and provided 
with extensive sacs internally. The colour of this animal, which 
is exclusively Thibetan in range, is a pale fawn. The hair, in 
accord with its habitat, is very woolly. No living specimens have 
ever been brought to Europe. This creature has accumulated much 
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legend. Its blood is believed by the Mongols to" possess virtues, 
and by means of the rings oh the horns fortuqi^^^'e told. Natur- 
ally the animal is on these grounds hard to stalk and shoot. 

The Gazelles, genus Gazella, are fairly numerous in species, 
which are both Palaearctic and Ethiopian. ^jp^eJre are altogether 
twenty-five of them. The gei&js as a whcu^ ® characterised, by 
the small or moderate size, |^e sandy coloration with white^ belly. 



Fig 161 — Loder’s Gazelle. Ga%dlcL loderi. x 


the presence of dark and light stripes on the face and on the^ 
flanks. These streaks, however, are not always present, and their 
presence or^bsence serves to differentiate some of the species. 
The horns usually present in both sexes. The hornl ^re of 
fair length, ringed, and of lyrate form. ' * 

The Springbok is separated from the rest of the Gazelles, to 
which genus it is clearly most nearly related, as a genus Anti- 
dorcoLS. This genus differs from Gazella by having only two lower 
premolars as in Saiga. Otherwise it resembles the Gazelles; 
there is but a single species, A. euchore, which is African. 
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Ammodorcas is closely allied to the G-azelles, but differs from 
them in having an elongated neck and also a long tail. A. 
clarhei, the only species, is limited to Somaliland. 

Lithocranius, not unlike the last, has a still longer neck, 
which makes it almost Giraffe-like; its tail, however, is short 
The, scientific name is derived fpom the “ solid stony character of 
the cranium.” In running, this Gazelle carries the head forward 
in^a straight line with the body. It is African. 

Dorcotragus with one species, D, megalotis, is a pigmy Gazelle 
restricted to Somaliland. Its likeness, on account of size and in 
some other superficial features, to the Klipspringer, led to its 
original confusion with that genus {Oreotmgics). 

A sub-family Hippotraginae, or Hippotragine section, includes 



Fig. 162. — Sable Antelope. Uippotragm niger, The horns of the specimen 

figured have not nearly reached their full dimensions. 


a number of Anteloi)es which agree in the possession of four 
mamtaae, and of molars more like those of the j;rue Oxen, of 
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horns of some length, present in both sexes, and of a longish 
tail. They are all African in range. 

The type genus Hi;p;^^x^gus has its horns placed above the 
orbits; they are not» twisted, but curved backwards. There are 
three species in the genus. Of these the best known is H. nigeo\ 
the beautiful Sable Antelope. ’ Its general colour is a rich, dark, 
glossy brown with white stripes on the face, and with a white 
belly. The other species are the E-oan Antelope, H, eg[uinus, and 
the Blaaubok, S. lemophaeus, of which the last specimen was 
probably killed in 1799.^ 

The genus Orgx (chiefly African, but also Arabian and Syrian) 



Pig. 163. — Beatrix Antelope. Oryxheatnx. [Yrom ITdtwre.) 


also eontamS a number of species, which are fairly familiar through 
the fact that several of them are always on view in the Zoo- 
logical Society s Gardens. The genus differs from JSi^potragus 
in that the horns, present in both sexes, are placed behind the’ 
orbits, and slant backwards in a line with the face. They are 
annulated. The Leucpryx (0. leucoryx) is of a pale colour, but 
^ W. L. Solater, The FauTux, of South Africa, Mammals, i. 1900. 
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this is not so marked as in 0, hcatrir, which is largely white 
with, however, brown legs. I'he Gemsbok is a handsome creature 
with greyish tawny colour, much dar^ej on the legs, and with a 
Gazelle-like, dark, side stripe It has received its vernacular name 
on account of its supposed likeness to the Chamois Geiiise ”), 
just as the Eehbok was so-called from its supposed likeness to the 
Eoe Deer, and the Eland to the Elk. The Beisa (0. leisa) is of 
a similar tawny colour to tlie last, and also with darker stripes. 

The Addax {Addax) of North Africa, Arabia and Syria, has 
but one species (A. nasomaG'idatus), The horns are spirally twisted. 

The Tragelaphiiie section includes the Kudus, Elands, Nilgais, 



Fig. 164. — Speko’s Antelope. ( 9 ). x i\j. 


and Harnessed Antelopes. They are all long-horned (when the 
horns are present in both sexes), the horns being twisted ; the 
nose is naked with a slight median groove, and all ate Ethiopian 
or Oriental in range. 

The genus TragelaphuB includes the Harnessed Antelopes, so 
called on account of the direction of the stripes suggesting 
harness. The females are hornless, and the colours of the two 
sexes are different The hoofs are long and the toes rather 
unusually separable, which state of affairs is in accord with the 
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swampy country affected by many. T. grains and T. spekei are 
larger forms ; the Boschbok, T. sylvaticus, is smaller. 

The Kudus, genus Strepsiceros, have more markedly twisted 
horns, which are absent in the female. The body is vertically 
striped with white. The largest species is S. kudu ; a small er 
form, S. iniberlxs, is from Somaliland. 


The last genus of this section or sub-family is the African Eland, 
genus Oreas ^ (which it appears should be spelt Orias). The Elands 



Fxg- 166 — Eland. Orms canna^ x 


are perhaps more Ox-like in appearance than the other members of 
tine group, and in both sexes- i^Ye horns, in which the spiral 
twisting is more close. Orias ianna is the name of the comihon 
Eland. 0. liringstonii has been applied to an East African 
variety, which has thin and faint lateral stripes like the other 
members of the group to which it belongs. 

The genus . Soselajphus includes only S, tTagdcaTucl'uSj the 
Nilgai, which is purely Indian in range. The female is hornless, 
and the horns of the male are smooth and not long. 

1 Taurotragus oryx has unfortunately been discovered to be the correbt name 
for the Eland. 
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The members of the Bovine section or Oxen are to be dis- 
tinguished from other hollow-horned Euminants by their stouter 
build and by the fact that the horns stand out from the sides of 
the skull and are simply curved, not twisted ; and smooth, not 
annulate like those of other Euminants. The muffle is naked, 
broad, and moist. The Oxen are widely distributed ; but are 
entirely absent from the Australian region and from South 
America and Madagascar. 

The true Oxen are perhaps best considered to form but a 
single genus, jBos, They have, however, been divided into a number 
of genera. Even the supposed aberrant Anoa depressicornis of 
Celebes hardly differs sufficiently to warrant its separation. In 
favour of this view, too, is the extraordinary ease with which 
different “ genera ” will cross with each other and produce fertile 
offspring. The following is the pedigree of an animal lately 
living in the Zoological Society's Gardens. The female offspring 
of a male Zebu and a female (layal was mated with a male Bison. 
The female calf was again mated with a Bison and produced a 
calf, also a female, which contained therefore the three species, 
Bos indic'Ks^ Bihos frontalis, and Bi$07h ameHcaoivs, It is clearly 
unwise in view of this fact to insist too much upon generic dis- 
tinctions in {fny of those types.^ 

Of this genus the Oriental Gaur (Bos ganrns), the Gayal {B, 
frontalis), and the Bantong (B, so7idaicus) form a well-marked 
section, characterised by their dark coloration and by the some- 
what flattened horns. 

The Oaur, Bos ganrns, has a more concave forehead than its 
allies ; the horns are less curved than those of the Banteng, and 
less so than the horns of the ( Jayal {Bos froiitalis). It inhabits 
the Indian Peninsula ; and extends through Burmah to the ex- 
tremity of the Malay Peninsula. The Malay name of this 
animal is Sakiutan, which simply means wild cattle. It chiefly 
frequents wooded hills and is an excellent mountain climber. 

Bos frontalis, the Indian Gayal, has a white caudal disc like 
the last species, but the forehead is flat and the horns curve but 
little. It is chiefly known as a tame animal, and its occurrence 
in the wild state has l)een doubted. It has furthermore been 
suggested that it is merely a tame race of the Gaur altered 

^ A. D. Bartlett, “On some Hybiid Bovine Animals bred in the Society’s 
Gardens,” Proc, Zool. Soc, 1884, p. 399. 
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slightly through domestication. It is, however, said not to cross 
in a state of nature with the Gaur^ 



Fig. 166 — Gayal. Bosfiontalis, 


The Banteng, B, sondaicus, is distributed through Chittagong, 
Tenasserim, and the Malay Peninsula to Java and Borneo. There 
are apparently two races of this animal. The species differs from 
the others by the fact that the horns are smaller and more curved ; 
there is a white caudal disc ; the forehead is narrower and the 
skuU longer than in the others. 

The American Bison and the European Aurochs form another 
section ; they are indeed extremely alike, specific differences being 
hardly recognisable. The Bison of America, formerly present in 
such numbers that the prairies were black with countless herds, 
has now dihiirdshed to about a thousand head. 

One of the largest of existing Bovidae is the Aurochs, Wisent, or 
European Bison, Bos lonasus (or Bison europaeus). It is exceedingly 
like its American relative. Formerly the animal was much more 
widely spread than it is now, extending its range from Europe into 
North America. It is now limited to certain districts on the Urals, 
in the Caucasus, and a herd of them are kept up through the 
fostering care of the Emperor of Eussia in the forest of Bielovege 
in Lithuania. The term " Aurochs ” should not really be applied to 
this species but to the Wild Cattle, Bos taurus. It is, however, so 
generally used for the Wisent (which is the German name) that it 
1 See Froc. ZooL Soc, 1890, p. 592. 
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IS not necessary to change it. The Sclavonic name is Zuhr or Suber. 
It is a great beast, standing G feet or so in height at the 
shoulder. It ranged further over Europe well within the historic 
period. In the days of Charlemagne it was spread over Germany 
and was a beast of the chase. In tlie year 1848 the Emperor 
of Bussia presented a pair of these Oxen to the Zoological Society 
of London At the time of their presentation an interesting 
communication was made to the Society by M. Dolmatojff, on the 
method of the capture of these two examples. The creature is 
not easy to capture and is alarming to confront. " The eyes/' 



Fio. 167. — Bison. Bison americanus, 


says an old writer, are red and fiery ; the looks are furious and 
commanding.” It has of course the shaggy .mane and hump of 
the American animal. The herd in Lithuania was said to be 
1900 in the year 1866. Mr. E. N. Buxton/ who has lately 
visited the forest, quotes M. Neverli to the effect that at present 
the numbers are not more than 700. 

Allied to this animal, and apparently still nearer to the American 
Bison, is the extinct B, ^iscus of Europe. The Pleistocene Bisons 
of Iforth America, B. antiguus and B. latifrons, are not remote from 
the living fyrms. Finally, the Miocene B. swalensis from India, 
and the Pliocene j?. ferox and B, alleni of North America, take hack 
this group to as remote a period as any other genus of Oxen. 

^ Free. ZociL SoG, 1899, j). 64. 
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Ki<j, ItUS,— Vnk* /ton tfruHutrtis. x j\,. 


to t}u‘* 'riiilxitan ])lati‘{uu Jl (^Jfuur) (Ifprrssicoryiis of Celebes is 
cliaraeieriHotl by its Htraij^^bt ht^rius; allunl to it is R mindimnsis 



Fkj, UXt— liritish Wild Ox, Ikn From Vayiiol P, rk, Bangor, x^^o* 

(Pliilippiiut Islaiuls), aujiposoil, Iiowevuv, to bo a hybrbl between 
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iC and some other species. Africa has at least two BuSSloes. We 
may finally mention the Wild Ox of Europe, B, ]primigenm$, the 
supposed progenitor of our domestic cattle, believed to be still 
surviving in the herds at Chillingham, Chartley, and ulsewhere. 
This animal is sometimes called the Aurochs. The Eomans spoke 
of it as the Urus, and it appears to have formerly attained to 
more gigantic proportions than at present. It is the small size 
of the present race that is the chief objection to tracing them 
back to the large Oxen existing near London in 11 74, and found 
sub-fossil in the Cambridgeshire fens. 

t)f the ’true sheep, genus Ovis, there are a considerable number 



Fig, 170. — Punjab Wild Sheep. Ovis tiignei. x 


of species. The Sheep are to be 
their rather stouter build and by 
male. Tinhorns are developed 
twisted au^often of large size. 


distinguished from the Croats by 
the absence of the beard in the 
in both sexes, and are usually 


The Sheep are almost entirely Palaearctic and Nearctic. They 
only just get into the Oriental region. One of the finest species 
is the great Pamir Sheep, 0. jpoli, whose length reaches 6 feet 

VOL. X „ 
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7 inches, juul hoiji^^ht 10 i^eh(^s. The hums of this fine 

Slie(‘i> may nuNisuvi^ more than liv(» fts^t tlie curves. 

The Uot'ky Mounta’m IhiL^horn ((K montioitt) is a. Shoe]) ranging 
along the Kocki(‘s a.s far south as >ie\v Mexi(*o, and also to the 
far north ; 'they are not eonliiusl to the eha.in of mountains 
lucntioruMh l)ut oemir also on the. mountains of British Columbia 
(town to thost^ of (^a.lifornia. Th(‘ Imrns are not. (juite as large 



Piu. l7l, '-'Ilimahiyaii Burrlu‘l UnahufrheL >; (trom iV^/^ure.) 


as t.homi of tlifi last. HpocioH, Imt. nu'iiHuronu'nts givo a length 
(along the curve) of 152 to 40 inchcK. 

JuHt HH the <}oatH art! often liniitutl to iHlantlH and small 
stKitches of cioimtry, so ant the yhuep. Thus Cj'i.ruH has a 
species, (K ojifiion, peculiar to itself. 'I'liis, which is known as 
the OypniH Mouilon, is limited to a range ol mountains, the 
Troodos, in that island In l«7« it was kdieved that the 
animal was nearly exterminated, a Hock t.f twenty-live meinhers 
alone surviving. They have, however, since increased. Confined 
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Kkj. 171. Tlmr. rapru jnuhht. n 

Mh, Hip and alisrnl, from llm (Snats. On tiui oUinr hand inter- 
di^ital ^dands urn prnsi'nf,, whicli is Mic naso with Hlioop. Its 
hahifcH, too, am a ItUmdino of those of tin* SIuH'p and tho Goat, 
t iy<*H Iaijr(»ly luululatin^ j^rtnuul like uiul fmmeiitly 

lies (l()wn thirin^r the day on iu Itvdin^^ f^n*<>und. On the other 
hand it is, lik(i the (Jouts, a sjdendul elimhen 

The Goats, franuH diflhr from tin* f^hnnp in their slighter 

hudd and m the fai-t that the horns are not spirally curved, hut 
au uit over the back. There is also the eharacteristic heard, 
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and the male is odorous. The true Goats are almost exclusively 
Palaearctic in range. They show the limited distribution of the 
Sheep, a distribution which follows from theii* mountain-lovmg 
habits. 

Thus we have the Spanish Ibex (O'. ;pyrenaica), limited to 
the Pyrenees and other mountain ranges of the peninsula; 



Fig. 175. — Sinaitic Ib6^. Cajora sinaitica x jV- 


C. ibex, the Steinbok of the Alps and the Tyrol ; the Markhoor, 
0. fcdconeri, of certain mountain ranges of Afghanistan; the 
Caucasian, Sinaitic, and Cretan Ibexes, and the Thar. 

Capra aegagrus, the Persian Wild Goat, ranges from the 
Caucasus to Sind. It is this animal which produces the true 
“ bezoar stone." The substance in question is a secretion appar- 
ently found in the stomach. It is still, according to Mr. Blan- 
ford, regarded as an Antidote te poison in Persia. Buffon called 
this Goat the Pasan,” which evidently a corruption of the 
word bezoan When siftfestance was in repute as a medicine 
of the “ aleynharmic " kind, the supply naturally came up to 
the demand. Thus the bezoar ^stones of the Lama in South 
America gained repute, and there were Oriental bezoar, cow 
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bezocU[’, hog bezoar, and jOLonksy' bozoar ” I As concxetions of oug 
kind another are not uneonamon objects in the alimentary 
tract of ma.mma.1g it was easy enough to obtain a fair amount of 
some substance which was sure to sell well. It is said that a 
stone weighing four ounces was once sold in this country (or at 
any rate in Europe) for £200. 

“There can be no doubt,” observes Mr. Blanford, “that 
G. aegagriis is one of the species, and probably the principal, from 
wliieh ^ane goats are derived.” 

The Chamois (Bupricapra.) and the Goral (Mmorrhaedtis) are 
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The Musk Ox, Oviios moschatmj has been thought to be on 
the borderland between the Sheep and Oxen, as indeed expressed 
in its scientific name. It is a purely Arctic creature, now con- 
fined to the Nearctic region; but it formerly existed in the 
Arctic regions of Europe. 

The anatomy of the soft parts ” of this genus has lately 
been investigated by Dr. Lonnberg*^ The animal has no foot 
glands such as occur in Ovis. Its kidneys, however, are non- 
lobate, and it has orbital glands. The cotyledons of the placenta 
are unusually large, and the cow has the primary four teats. 
It cannot, in fact, be definitely referred to either the Caprine or 
the Bovine section of the Oavicornia, and while possibly most allied 
to Budorcas, it may be regarded, at least for the present, as 
entitled to form a separate sub-family of its own. The muzzle 
^ Proc. Zool, SoG, 1900, p. 14.2, 
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has a slight naked strip alK)V(‘. the nostrils, as in the Sheep, but 

there is no fissure of the tipper li]). 

Extihct^Tamilies of Artiodactyla. 

The origin of thi^ Artioda<*.t}da is j)la(*pil l>y ()o])e in the family 
Pantolestidae/ allied to th^ genus Protogomuhm of tlui Oondy- 
larthra, however, this family is ri^jm^stiuted by but a few 

l)aek teeth and a fragment of the hind-foot, it sihuus premature to 
regard it as the nect^ssary starting-pi»int of the. Bunodont and 
lluminant groups. 

Fam. Anthracotheriidae. — This well-known and ancient 
family consists of crt‘atur<is of for the most part a Pig-like form, 
with teeth aiiproaching tlu^ seleiuxlont Hhai>(‘., and a complete 
dentition, Tim ca.rpals, t-arsals, mi‘taearpuls, and mittatarsaln are 
all free. The toc‘S an^ four (or livi^ to ea<ih foot, with the outer- 
most beginning to b(‘ n‘ilu(UHl of (ujurst^ an» all gtmt^ralised 

and priimtivo (diara(*tt*rH, jminting nowluu'o in parti(mlar, except, of 
course, to an Artioductyh^ stock, on accumnt of the teeth and the 
two predominating toim. 

The type g(mus of the family, Anthfaeotherhm, is not, as its 
name might seem to dmiote, a relic of tlie Cvarboniferous period; 
its remains were found in lignite, wliich lui^y also show that it 
was at least siiiui-aipiatic in habit. Its fSnu, however, must 
have bieen Pig-lik<i, so at lijust onis would presume from the 
elongated skull and shortish legs. Thtu’ii wen*, species as great 
as,^ lihiiioceroH, and smalhsr forms. The. genus began in the 
Ollpicene and continued down to the riioceno. It is known 
from Europe, Asia, and Anu»riea. 

The skull is lung with a jmmiinent sagittal crest. The 
facial pjirt is also very long, and the. orbits arc not closed by a 
l)ony ring. The premolars arc simple teeth ; the molars dis- 
tinctly hunodont with a ttuuhmey in one or two to the seleno- 
' dont condition. The caninai are j^owarful, as are also the 
incisors. The scapula has been specially compared with that 
of the Camel It has no acromion, which is usually though 
not always absent in Ungulates. An ally of the present animal, 
for instance, the Hippopotamus, has tlie acromion developed 
The radius and ulna, tlie tibia and fibula, are all fully developed. 

^ The name Tritjonuksies hae to ho Huhatitutod for Panphsfes, 
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Ancodus (or Hyo^wtamus, as it has been called) is also Oligo- 
cene in range, and its remains have been found in the same 
countoes as have those of AnthracotheTiuTn, Both genera are 
indeed closely allied. Ancodus seems to b© a more slightly- 
built creature. The skull looks weaker^ but presents much the 
same features of organisation. In A. mlaunus, a species found in 
French rocks, a metacarpal of digit I. was present in the manus, 
while A. hrachyTliynchuB had a completely five-fingered manus. 

The Miocene genus Merycopotamus (from the lower layers of 
the Siwalik formation in India) is more distinctly selenodont 
than the forms already discussed. On this ground it has been 
placed in a separate sub-family. As, however, in other respects 
it does not depart from the Anthracotherian type of structure, this 
proceeding seems to be hardly necessary. There are two species 
known, of which one, IT. omnus, is, as its name denotes, a dwarf 
form. 

Pam. Caenotheriidae. — While the last family consisted 
of animals rather more akin to the Pigs, the present is more 
Pecorine in its characters. The molars are selenodont ; but as in 
the Tragulidae the premolars are more of the nature of cutting 
teeth. The dentition, like that of so many of these early 
Ungulates, is complete, and the canines are not prominent. The 
feet are four-toed, the lateral toes not reaching the ground. 

The principal genus is the Eocene and Miocene CaenotheTiuw, 

Of this genus there were a considerable number of species all 
European in range, and of small size — not more than a foot or so 
in length. Their small size is suggestive of the Chevr^ins. 

In the skull the orbital cavity is nearly or quite surr(^ded 
by bone, and the tympanic bulla is large and inflated. A 
common feature of Artiodactyles, a failure of the nasals and 
maxillae to meet at the side of the face, is to be seei\ in this 
ancient forerunner of the Pecora. i 

FlesiomeryXj also European, and from the same geological J 
horizon, is a very closely allied form. ^ 

Pam. Xiphodontidae. — This family consists of slender, 
small Artiodactyle^ which are, like the Caenotheriidae, related 
to the Pecora. They are confined in their range to Europe. 

The type genus Xiphodon has selenodont molars and elon- 
gated, slender, cutting premolars. The dentition was complete 
and the canines not highly developed. Like Caenotheriurr^^. 
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Si'phoilon was a, hornless nvaUiiv, Init witli only two toes, the 
two latianl (lioit»s i*(ipres(‘nt.i‘(l l>y tlu‘ nierest rudiments of 

nu'taearpjils. Tin* otlun* luctiiearpuls wor(^ unusually long. 

AmphiiiK'rifr^ (also (*a,llt‘(l Xipkiuhniotliorium) is much more 
iiupcrlVotly known, hut hohaigs to this lainily or to that of the 
UiUinothenhhio. Dlrlwnlon. is another nuniihiu' of the same family. 

Fam. Oreodontidae. - This family, eonsisting of numerous 
gtaiera., is limilial to tlu‘ North AnuTiean (Muitinent. Its range 
in time is from tlu‘ KotMun* to the Lowin' Plioi'em*. The family 
as a. whole is to 1 k‘ distingumluHl l^y a nuinlKU’ of 'i>vimltive 
eha.ra<*ters. The dimtition is e,oniph‘t.e, ; tlu‘ find aix^ four- or 
even Iivi‘-toetl ; tlu‘ orbit is soniethni's opt*n ludiiiuh The canines 
of tiu' lower jiiw are notr more pronoune.ed than the incisors. 
The eliarae.t.erist it‘H of the grou]> will l>e iuvthm’ tieveloped by 
a eonsideration of some of tlH‘ ])riu(*ii>al geiunn, which are in- 
clmleil in this ramilw 

Orvotfoii is a Mio(*em‘ form aliout ns largi‘ as a. INa-eary. The 
skull has Ji short fa<*e with a eompletely-elosed orbital ('avity. 
In front, of tht‘ orbit is a. deep pit., not. a mere, ihdieiimcy of 
ossilieiition, sueh as ot'e.urs in many Artioda<*tyh‘S This is 
idaeed on tin* laehrymal hont% and is in faet a- lnehryma.1 fossa, 
sne.h as oeeurs in otlim* tonus. I'la* odontoid jiroeisss of the axis 
vm’tthra. is soim^what <‘.h(‘esi‘,-tastt*v slia]H*d, as in iXKHmt Artio- 
iluetyles. Thm'(‘ nw. fourte(‘u ilorsal vm’tthrai’s and a vmy largo 
uniuhtu* of eaudals. The radius ami tin* ulna are eompletoly 
separated, as an* the ea-rpals. Then* are fivt* digits to the fore- 
limlis. 'flu* iihula is eompleU* and hidepemltmt. 'fhe Idud-foot 
is funr-toed. St‘Yi‘rul species of the genus an*- known. 

jj/ov/rar/zerras is an allu‘d Mioet*m‘ genus. It is more 
massivt*, in form than the last, hut otherwise d<H‘s not present 
diirerem*es of im])ortuntu*. 

MeHomAoii is auotla*!' g(*nuB of this family which presents 
some eairious features of organisation, hi the skull and teeth 
there is nothing vt*ry noU»worthy, hut the hyoiil is remarkable. 
This ap]>cndage of tin* skull is by nt) jiu*ans always jireservecl, 
a.nd when it is, it might he dt*uied that it belonged to any 
particular skull. In tlu* pn*seut easi^ therct a])i)earH to he no doubt 
us to tlm idi>ntity of the hones, which resemide the corresponding 
hones of the IVrissodactyla luucli nuin^ than they do those of 
other Artioductyles. AsHOciated with the bones an ossified 
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thyroid cartilage of the larynx was found. As the skull was 
that of a male, this character may he a sexual one. It is quite 
comparable to the ossification of the same cartilage in the 
American monkey CaUithrix, ‘"The function of the bone/’ 
observes Professor Scott, ^ “ was probably similar to tliat per- 
formed by the enormously -inflated basihyal of the howLiig 
monkeys, and must have given to these animaLs most unusual 
powers of voice.” Another important anatomical fact a])out 
Mesoreodon is the apparent existence of a clavicle. It is of 
course conceivable that the remains of some other animal liave 
got mixed up with that of the individuals u])on which the 
present genus is founded ; but failing tliai, Iuto is a clavic]t‘ in 
an Ungulate. The spine of the scapula i)ossesses a nictacromion. 
This greater development of the spine of the scapula in Artio- 
dactyles than in Perissodactyles is, it is suggcstt‘d, to l)e cor- 
related with the earlier loss of the clavicle in iho latter group ot‘ 
Ungulates. 

OydoytcUm (synonymous with Jhwkymeryx) is a kind of ])ug 
form of OrrodvHu The skull is short and l)roa,d, and tlie eml of 
the snout a little turned up. Tlie incisors are small and 

drop out early. On oacii side of the nasals is a large oval 
vacuity which is peiiiaps to bo c'.ompaixul to tlu^ lateral dcdlcieiicy 
to be found in othbr Artiodactyles. Oiui s]>ecjes of this singular- 
looking form is appropriately calUul (>. 

Other allied genera arc Meryv.hyu^ and Leptnmhenia, Tlu‘- 
former extends as far down as the Lower Pliocene, and is thus 
one of tlie newest forms of Oreodontidae. 

Agrioclhocrui^'^ (Fig. 1 78) is placed in a separate sub-family from 
the types which have just l)t*en ('.onsidercd. It is Miocene in rangt*. 
It differs from OTemlon and its closer ndatives hy tlie fact that the 
orbit is open l)ehind and not closed. The most remarkable iact 
about this creature is that the terminal phalanges of the digits 
(five in the fore- and four in the hind-feet) being pointed, scorn 
to suggest their encasement with claws rather than hoofs. The 
pollex, though small, seems to have been opposable. As with 
other Oreodouts, the molars are selonodont. The premaxillao 
are toothless — at least in adults, for two tooth are present in the 

1 AmeHmnEkiL Soc, xviii, 1896, p. 126. 

^ For complete osteology see *VVortmaii, EuU, Ame)\ Afus, Kat, Jlu(. vii. 1895, 
p 145. 









young. There are 
sev(‘val species Agri^ 
orJiorrus.likQ Oreodon 
and ])rjmitive Ungu- 
lates in general, had a 
long tail. The genus 
t;luis shows a mixture 
of ancient and special- 
is(‘d cdiaracteiu 
'Tlu‘. most ancient 
lonn oi‘ Or(‘,odout is 
l^rotormlon. This is 
Ko(‘eiu‘, and became 
(‘\tinct during that 
]){‘riod. It had acom- 
]dete dentition, open 
orbit, and no kchry- 
nail {‘ossa. The fore- 
HH‘t WiTo live -toed, 
the hind Ibur-toed 
Fam. Anoplo- 
theriidae. — This 
Tamily is entirely 
Kocime in point of 
time, aiul is unknown 
outside Murope. The 
dentition of the 
group is complete ; 
the molars axe seleno- 
hmiodont, likt^ those 
of the Anthraco- 
tlieriitlae. The bones 
of the carpus, tarsus, 

nud^acarpus aiidmeta- 

t-arsus axt^ all free ; 
the toes are four to 
two in number on 
ea<di foot. The orbit 

is widely opon liehind. 

11ie tail is long> as in 
XijdioJon, etc. 
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These general characters only just serve to differentiate the 
family; but they illustrate its archaic character, in which it 
resembles the Xiphodontidae, and even more the Anthraco- 
theriidae. A survey of some of the genera which have been 
assigned to- the family will bring out other features in the 
organisation of these very ancient Artiodactyles. 

Anojplotliermm is so called on account of the fact that it is, 
like all ancient Artiodactyles, without horns or claws. Tusks it 
might have, but as a matter of fact has not. There are, as in 
Artiodactyles generally, nineteen dorso-lumbar vertebrae ; the 
long tail has numerous chevrons. The shoulder blade has a well- 
marked acromion and a distinct coracoid process; it is wide 
proximally. The bones of the fore-arm and fore-leg are, as is 
usual in primitive Artiodactyles, separate. 

In the skull the chief features, in addition to that mentioned 
111 the definition of the family, are the large size of the par- 
occipital processes ; there is no fossa lachrymalis or deficiency in 
the side of the face. The animal is three-toed, both in the fore- 
and hind-limbs. The second toe is nearly as large as the Artio- 
dactyle third and fourth. There are tiny rudiments of the two 
lemaining fingers. The hind-foot is also three- toed, and there is 
a trace of the hallux Tlie fingers are so widely separated and 
divergent from each other that it has been suggested that the 
animal had webbed feet and inhabited marshes, in which it swam 
by the aid of its long tail. The creature was the size of a Tapir. 

Closely resembling Ano^plotJiermm are a number of other genera. 

Diiilolune JSyracodontotherium) was much like the last, 
but was a more delicately-formed animal The fingers and toes 
(three of each) end in such sharply-pointed phalanges that claws 
seem to be almost suggested. There are several species of this 
genus. Dacrytherium differs by the presence of a lachrymal fossa. 

Dicliolune has four-toed extremities, of which the lateral ones 
are more slender and shorter than the two middle ones. As in 
other Anoplotheriidae, the anterior premolars are furnished with 
a sharp cutting edge. 

Order V. SIRENIA. 

Aquatic Mammalia, with but few scattered hairs ; hind-limbs 
absent; fore-limbs paddle-shaped ; tail flattened, and either Whale- 
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like or rhomboidal to circular in form. ISTostrils on upper surface 
of not specially -elongated snout. Clavicles are absent. 'I'he 
scapula has the normal mammalian form, witli a well-developed 
and roughly median spine. The hones of the arm and liand articu- 
late together, as in land animals; the phalanges show at most 
traces of increase in number above the normal. Telvis represented 
by a vestige, more highly developed in some fossil than in recent 
forms. Stomach complex, consisting of several chain) )ers. Lungs 
simple and not lobulated. Diaphragm obli<iuo and very muscular.' 
Brain peculiar in form and but slightly convoluted. Testes ab- 
dominal. Teats two, and pectoral in position. Placenta non- 
deciduous and zonary.^ 

This limited group consists of purely afxuatic IbrniH, wliich are 
both marine and fresh-water in their proclivities. Tlicy have 
been placed in the immediate vicinity of the Whales; l)ut it is 
now beheved by most zoologists that the likenesses wliich they 
undoubtedly show to the Cetacea are of a.n a-daptivo kind and 
related to their similar mode of life. Tlu‘. group is a readily- 
definable one. Externally they are marked hy their dark 
coloration, somewhat Whale-liko though of chuuvsior Imild, and by 
the total absence of external ears and hind-liml)S ; tlu^ latter are, 
however, as will be pointed out shortly, markcal by certain rudi- 
mentary bones. There is a flattened tail, which in tlio Dngong and 
Bhytina is precisely like that of a Whale. It is interesting to 
note that the former genus, whose tail is, judging it at least by 
the standard of the Whales, morfe completely modified lor the 
aquatic life, should also show other features; which indicate their 
longer life as marine creatures. Eor the fli|.>perH are more Whale- 
like in that the fore-arm is completely enclosed within the body, 
or nearly so, and the nostrils have a more decidedly superior 
position than in the Manatee. The fore-limbs of this group, as 
maybe inferred from what has just been said, are flipjier-like; 
but, contrary to what we find in Whales, the phalanges do not as 
a rule show any traces of multiplication, so characteristic a feature 
of the Cetacean hand, and the individual bones are connected by 
well-formed joints. Beneath the thick skin, which is sparsely 
provided with stout hairs in the Dugong, is a layer of blubber. 
Dr. Murie has called' attention to the fact that this layer in the 

^ In Ealicore; probably also in Manatus. Seo Turner, Trwtu, Roy. Boc. MUiib. 
XXXV. 1889 , p. 641 . 
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Manatee ^ differs from the blubber of the Whale in that there 
IS no free oil anywhere.^ 

The skeleton of the Sirenia is strong and massive, thus con- 
trasting with the loosely-textured bones of the Cetacea. The 
cervical vertebrae are, as a rule, free, but the second and third are 
fused in Manatus and the extinct Halithevium, It is noteworthy 
that in Bhytioia the cervical vertebrae have the exceedingly thin 
centra that characterises the neck vertebrae iiij. Whales. The ribs 
are most of them firmly articulated by two heads. The breast- 
bone is generally reduced, as in Whales ; and but few ribs are 
attached thereto. The vertebrae, moreover, are well locked to- 
gether by zygapophyses, and not loosely attached as in Whales. 

The shoulder blade is long and narrow, and not unlike that of 
the Seals. It is totally unlike the peculiarly-modified scapula 
of the Whale tribe. But, as in the latter, there are no clavicles. 

The hind-limbs are only represented by the pelvis ; and this 
is a rudimentary structure, varying, however, in the degree of its 
degeneration. That of the extinct Halitherium recalls the pelvis 
of the Eorqual. There is a single triradiate bone, with an aceta- 
bular cavity for the rudiment of the femux in the centre ; it 
suggests that here the three normal elements of the pelvis have 
become fused into a single bone. In the Dugong there are two 
small bones on each side. 

The Manatees {Manatus) ^ are found in the fresh-waters and 
along the Atlantic coasts of South America and Africa. It 
appears that there are four species, of which one only is African, 
the others American, Eeport asserts the former occurrence of 
this genus on the shores of St. Helena. 

The Manatee is provided with only six cervical vertebrae, a 
fact which distinguishes it from the other existing genera of its 
group. A remarkable feature which it exhibits is the large 
number of molar teeth. These apparently go on increasing in- 
definitely during its life, the suggestion being that they are worn 
away by the nature of the food — algae with much sand intermixed. 
As many as twenty molar teeth have been counted in one half of 
the jaw, and there is no reason to forbid the assumption that they 

^ Kukenthal has discovered a thick coating of rudimentary hairs in the foetus 
of the Maijatee, thus showing that it is the descendant of an animal furry like 
a Seal. 

^ ‘‘On the Manatee,” in Trans, Zool. Soc, vol viii 1872, p. 127. 

Hartlaub, “ Beitrage zur Kenntnis der Mauatus-Arten,” Zool. JahTh. 1886, p 1. 
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may get still more numerous. 
This large number of grinding 
teeth is obviously suggestive of 
the Whales, with which the 
Sirenia are believed by some to 
be allied. It is at least a re- 
markable coincidence that these 
two aquatic groups of mammals 
should both have assumed the 
same indefinite tooth formula. 
It is correct to say assumed, since 
extinct forms of Manatees, such 
as Halitherium and PQ^orastoma, 
have not a continuous succession 
of molars. The brain of the 
Manatee is, contrary to the 
usual arrangement among aqua- 
tic mammals, smooth, and only 
marked by one or two fissui'es. 

The Manatee ^ is black in 
colour, its thick skin being 
wrinkled. The animal is assisted 
in feeding by a curious mechan- 
ism of the upper lip ; this is split 
in two, and the two halves, which 
are furnished with strong bristles, 
can play upon each other like 
the points of a pair of forceps. 
The flippers are furnished with 
nails, save in M. %nunguis, but in 
the nailed forms it is not every 
finger which is thus armed. 

Halicore^ the Dugong, is an 
entirely Oriental and Australian 

^ Beddard, “ Notes upon the Anatomy 
of a Manatee {Manatus ‘ij0mgu'is)r'Proc. 
Zool Soc. 1897, p. 47. 

2 See Kukenthal in demon’s ‘‘Zoolog. 
Forschungen,” De^kschr. Jen. 1897 ; 
Langkavel, “Der Dugong,” Garten^, 
18g6, p. 337. 
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form , there appearn to he hut a Hinglt? H])ecieH, though more thau 
one name has luHin givtm to suj^posed (listine.t speches* As alrciady 
mentioned, it diffei'S from tlu*. M«.nati‘<i in the poss(*asion of a 
Whalo-like tail ; the nostrils, too, are more up(m tlio ui>})er surfaeo 
of the head, and then^ are no nails u])on the Hi])jHn\ TIui peculiar 
cleft lip of the Manahio is not so well tle.velojKsl in the Dugong, 
l)ut there are trace's of it; and in the foetus tlie likeness to tlu* 
Manatee in this resjn^ct is vtiry striking. It would thus a]>pear 
that iralmn is a stage in advance upon Manatim ; that the 
remarkable mechanism of tlu^ lip of tlm lat.ter has Ihhui poHsessed, 
but has h(‘(ui lost, hy the Dugong. Tlu» skull of tlie I)ugong is 
distinguished by the stout j>remaxillary hoiu's, which hear a tusk 
in the male. In tlu^ hnnale the tooth is then*, hut is lodgcal within 
tlio hone. This incisor has a milk forenmner. The hack teeth 
of the Dugong (there are no <*a!uiuts) are few in numlM*r (four or 
five, even six), thus showing a gradual nnluction when companMl 
with Utmatus ; and this culminates in the tnothh?HK It is 

also iut<n*esting to notiet*. that in tlu^ massive lower jaw then*, are 
traces of an incisor. Were this to ht^ develop<nl into a tusk, the 
jaw would present a curious rew'mhlanct* to that of IHnothmunL 
The Dugong, //“. dfff/ottf/, has the n'putation of htung the 
original of tlu^ mermaid legiimls, siiu’e ttu^ young is holtl to the 
pectorally-situaied breast with one flipper. “ But it should he 
reinemhenul,” justly observes Dr. Blaidord, “that sttn'ies of 
beings half man or woman, half fish, are as eonnuon in Uuuperate 
as in tropical setis, and that some of them an*, mom ancient than 
any KuroiHuin knowledge of the Dugong/' 

Extinct Sirenians. -The earliest genus that can Im with 
certainty rofi*rre<l to this order is the Oligmume 
This genus, though oilering no partieular skulUilmracters that 
assist in the <leterminatiou of the mueh-dehated allinities of the 
Sireuia, shows a remarkable (‘oudition <*f ilui te<*th that may 
afford a chu^. The H)>e(Ut*H /* inutHmuf*, reetmtly (DsiTilani hy 
Mr. Lydekker,^ is founded upon a frHgm<*nt of the skull which 
contains two Uuith apparently ri»prtim!nting the third and fourth 
upper milk molars. The interest attaching to these teeth lies in 
the fjwd- that tiusy cltNirly exhihit tie* lumo-selenodont condition 
cluiracteristici of certain (*arly Arti(HlHctylt*H, e.g. Afeiu/ropotrunua* 
llalithoniini is a later genus, which is known Ity the nearly 
* /V/m. ZooL }iae. 1892, p, 77. 
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complete skeleton. The skull is like that of other Sirenia, with 
the down-turned premaxillary region. But the nasal bones, lost, 
or at least rudimentary, in recent forms, are well developed ; the 
likeness of ancient to living forms in this respect being exactly 
paralleled by the Zeuglodonts, when compared with recent Whales. 
The vertebral centra exhibit distinct epiphyses, which have dis- 
appeared in living Sirenians. The cervical vertebrae are seven, of 
which the second and third are occasionally fused. There are 
nineteen pairs of ribs, and there are three lumbar vertebrae. 
The sternum consists of three separate pieces. There is a 
rudimentary femur. 

The recently-extinct Steller’s Sea-cow, belonging to the genus 
Rhytina, was a huge beast, seen in the flesh up to nearly the end 
of the last century. It frequented the shores of Bering’s Straits. 
Its remains occur in the peat on the shores of those seas. It reaches 
a length of some 20 to 30 feet. The external characters were 
much like those of other recent Sirenians. The nostrils were above 
the fore part of the snout, the latter being truncated and obtuse. 
The tail was of the Cetacean pattern, and thus like that of Halwore, 
The head of this Sirenian was small, and the teeth had entirely 
vanished save for the apparent existence as transitory structures 
of two small incisors in the upper jaw. The absence of teeth 
was compensated by the presence of a horny palate for the 
trituration of the sea- weeds which constituted the food of Steller’s 
Sea-cow. The fore-limbs seem to have possessed no nails, but 
were covered at the extremity with short, bristly hairs, no doubt 
serving the purpose of keeping the animal moored in safety to 
the slippery beds of Fucus upon which it browsed. 

There am nineteen pairs of ribs. The vertebrae of the 
cervical region are the customary seven, and the centra are thin 
and plate-like as in the Cetacea, the animal being thus short- 
necked like those marine creatures. 
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CETACEA WHALES AND DOLPHINS 

Order VI. CETACEA. 

Aquatic Mammalia of fish -like form ; tail expanded into 
horizontal flukes , a fatty dorsal “ fin ” present in most species ; 
anterior hmbs converted into fin-like paddles; posterior limbs 
only represented by skeletal rudiments. Hairy covering re- 
duced to a few isolated hairs in the neighbourhood of the 
muzzle. Nostrils represented by the single or double blow-hole, 
nearly always situated far back upon the skull. Bones of loose 
texture and much impregnated with oil The skull has a greatly- 
developed facial portion ; supra-occipital bones meeting the frontal 
by overgrowing, or growing in between the parietals; bones 
surrounding the organ of hearing loosely attached to the skull, 
the tympanies of peculiar cowrie-shell form. Coronoid process of 
mandible absent, or very feebly developed. Teeth, when present, 
few or numerous, always of simple conical form, with at most 
traces of additional cusps (Inia ) ; if absent their place taken by 
whalebone. Cervical vertebrae of short antero-posterior diameter, 
often more or less completely welded together into a single mass. 
Articulations between dorsal and other vertebrae feeble. Scapula 
peculiarly flattened ; acromion strongly developed as a rule, but 
arising from a slightly- marked spine ; coracoid process generally 
strongly developed. Phalanges of digits always more nxunerous 
than in other mammals. Clavicles absent Stomach complex, 
consisting of at least four and often more chambers. Lungs 
simple and non-lobulated. Diaphragm obliquely set and very 

^ See van Beneden and Q-ervais, OsUographie des 04tac6s ; and for a more general 
account Beddard, A Booh of Whales^ London, Murray, 1900. 
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niUHcttlar. I>rain niui*h and \Vi»lI con- 

volnU‘<l. TcsIcm alHininijial. Iwo, inuninal in jM»iiion. 

rimunita ilillusc ami mm di'nithialc. 

Thn \VImh*rt ami Ditipliins, which cMiistitnlc this mdcr, ihrm an 
ass<*inhla]L?n \\hit‘h is casil;^ i‘lmra<‘tcriscd h\ rnasnn nf tin* fact 
that ihcii* altinitica to at her • 4 rmnKS nf Mammalia aic h» (h»ul)tfnl 
that tliey furnish mailer rather fur H]H*enlati»»n than for autlmri- 
tiilivi* statement. Some hold that tlit*y restmiltle in eertain jMiints 
the rujLjulata ; while oliiers aj^ain see in lliem tin* enlminutin^jf 
term of a siU’ies which i'omimmees with such a f»ain as I lit* <)ttiu\ 
and of which Uu^St;/ds ami Sea-lions aie intermediate sta^^es. A 
third opiniutt is that the Whales liave arisen from smne low 
mammalian shs’k, too primitive to Im' assijined ti> any exiHtinjL( 
onler of mammals. INilaeontido^y* as will he st*en later, throws 
nn light whatiwer uimmi (heir origin. This matter has alremiy 
Isnm ri*terred ]». llitMin eonsidering the position of the 

Cetacea 

Tim Whales includi' the most gigantic of all the onlers of 
vertelivated animals. No ci'i^ntim* li\ing or extim t is so largi* as 
the Sihhaltls iJornnul, whieh attains to a length of .some 8o leet» 
or perhaps even rather moit*. t)n tin* other hand we have what 
are l»y comparison minute forms. Apai! from the possihly ]»ro- 
hlemati<‘al IMphUim mifUifita, statiHl to U* only 2 f<*et in length, 
we Imve as a minimum •* <»r I feel. The size of the (Vtaeea 
has 1 hh*u Huhj<H'U*d t«> mui*h exuggi»rutton, Hie first duty of a 
Whalo, ohserv<Hl tin* late Sir WilHitiu Flower* is to U» large; and 
Natural Historians, in the ns’eiil us well us in the n*mote past, 
have not ImsitiUed to jmt very round nnmlsux upon tin* diuiim- 
ttions of the larger im*mlH»rs of the order. We may perhaps 
pass over Pliny s ** fish ealhsl lialaeim »»r whirlptnil, wi»i<*h is so 
long and broad as to take np more in length and hrt*Hdfh than 
two lU'Ti^s of ground,’* and a numls^r <»f analogous exaggerations, 
whieh gradually ilwimlleil down to tlie dimensions just sUtted of 
the great lioniual M* Ponchet has made the ingenious sug- 
gestion iltat tin's stat<*mentH of the ancients may have Ihhmj nearer 
the truth than observations of to-day wouhl have us Indieve; 
he pointed out justly that in former times Whales were not so 
relentlessly pursued as during the last lentury; the inference 
Iming that they may have livetl to a greati'r age, and attained 
a more colossal hulk. 'I’he mure nuKlern exaggt*rations in the 
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dimensions of the bigger Whales are probably due to the fact -that 
measurements have been taken, not in a straight line from snout 
to tail, but along the bulging sides of the Cetacean, rendered even 
more convex than in nature by decomposition, and by pressure 
due to the immense tonnage of the creature. 

The Cetacea are the most perfectly aquatic of all mammals ; 
they never leave the waters which they inhabit. It is true that 
legends have represented them as pasturing upon the shore — 
Aelian spoke of Dolphins basking in the sun’s rays upon the 
sand ; and the “ Devil Fish ” of California, RhaoManectes (see 
p. 357) has given rise to improbable stories — but they are 



Fig. 180. — Killer Or ca gladiator. x^V (After True.) 


apparently only legends. Indeed a stranded Whale cannot 
live long, for it is unable to breathe, the comparatively feeble 
breast being crushed by its own weight. In accordance with 
the purely aquatic habit, we find a modification of the outward 
form of the body (and as we shall see later of many of the in- 
ternal organs), which renders the Cetacea externally unlike all 
other mammals. The form is fish-like, the fore-limbs are paddles, 
the tail is ’expanded into two horizontal flukes, which serve to 
propel the creature through the water. 

The skin is smooth and shiny, so smooth and so shiny that it 
has often been compared to coach leather. But nevertheless 
they are not entirely without that most essential character of the 
class Mammalia, a coating of hair. The hairy covering is, how- 
ever, reduced to the very smallest proportions ; it is represented 
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by a few hairs only — so few that they can he counted with ease 
— in the neighbourhood of the muzzle. These hairs are not 
present in all Whales ; they are absent, for example, in the White 
Whale or Beluga. When present they are not furnished either with 
sebaceous glands or with muscular fibres, which are such universal 
concomitants of the hair follicles in the Mammalia generally. 
This appears to bo conclusive evidence that the hairs, few as they 
are, are still undergoing degeneration. The need for a furry 
coat is removed by the presence of a thick coating of fat im- 
mediately underlying the skin. This is known as the blubber, 
and is the main incentive to the pursuit of Whales. It must 
not, however, be assumed without further argument that the hair 
is absent because its place is taken, as a mechanism for retaining the 
heat, by the Idubber ; for the Seal tribe possess botli fur and blubber. 
Another conceivable explanation is cpiite at variance with such a 
view of economy. Tt may bo noticed that among Ungulates there 
is a tendency to lose hair, particularly among more or less aipuitic 
forms. Thus the Hippopotamus is almost naked (as is indeed the 
Walrus) ; the llliinoceros, too, often a fixaiuenter of marshy soil, is 
almost as denuded as is the Hippopotamus. It is not, however, 
settled that the Whales have anything to do with the Ungulata , 
otherwise an additional argument might be used, that is, the 
secular loss of hair in some members of this grou]). The Hairy 
Rhinoceros, EL tic.horhi.nm, was, as its name denotes, a hairy 
boast ; the Mammoth was equally so. The descendants, or at 
least the modern representatives of both these creatures, are but 
scantily clad with liairs. 

A final reason for the naked character of the skin in exist- 
ing (Jetacea is closely connected with a feature in the organisa- 
tion of throe or four living species whie.h must first be 
described. 

Home years ago the late J)r. .1. K. (Sray of the British Museum 
described from the sea, off’ Margate, what he (‘.onsidered to be a 
new species of I’orpoiso, characterised by the presence on the 
dorsal fin of a row of stony tubercles. As a matter of fact it 
was subsequently shown that the Common Borpoise has the same 
structures, so that there was no need for a Margate species, 
Phocaem tiihercidifera.. Moreover, in the Indian Neomeris, a 
close ally of the Porpoise, a more abundant calcified covering of 
scales exists along the whole back of the animal. These ])lates. 
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it has been discovered, are larger in the foetus, a fact which 
naturally points to their being an inheritance from the past, now 
undergoing retrogressive changes. Such a way of looking upon 
the facts is confirmed by the finding, many years ago, by th^* 
naturalist and physiologist Johannes Muller, of bony plates'" 
connexion with the remains of a Zeuglodont Cetacean. It loolSJ* 
therefore, very much as if the Eocene ancestors of the modern 
Cetacea had a skin studded with bony plates, as have the arma- 
dillos. This being the case, the disappearance of hair is not 
surprising. The room would be taken up by the calcified plates, 
and when the latter disappeared, as they have in the vast majority 
of existing Whales, the naked skin alone would be left. 

Whales possess no externally-visible hind-limbs ; rudiments 
of these appendages are present, which will be dealt with under 
the description of the principal features of the skeleton. But 
it has been discovered that in the Porpoise, external vestiges 
of hind-limbs do appear in the foetus, a fact which, be it ob- 
served, does away with the old view that the flukes of the Whale 
are the last term in the series of vanishing hind-limbs, of which 
the Seals, with their hind-limbs and tail bound up together, offer 
an intermediate step. 

The tail is fish-like in form, but the flukes are horizontal 
instead of vertical as in fishes and Ichthyosaurus. This arrange- 
ment is no doubt associated with the need for rapid return to 
the surface waters after a prolonged immersion in search of food. 

A downward stroke, such as is given by the powerful and large 
tail flukes, would naturally bring about this result rapidly. 
The tail, moreover, is under all circumstances the swimming 
organ. Its motion has been stated to be slightly rotatory, like 
that of a screw, and it is the case that the two flukes are often 
alternate in shape like the flanges of a screw ; one being convex 
upwards, the other convex downwards. 

The fore-limbs are in the form of paddles, but they do not 
apparently serve as organs of locomotion so much as balancers. 
When a Wliale is killed, it falls over on to one side, the office of 
the flippers being to maintain the proper position. It is be- 
lieved, however, from the fact that the embryo often shows a 
relatively larger pectoral fin than that of the adult — the differ- 
ence being due to a reduction in the adult of the number of 
phalanges — that the fin was once an organ of progression. 
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The pectoral tin of Wliales exists in two forms. In the 
Toothed Whales it is shorter and rounder; in the Whalebone 
Wliales loiifter and narrower. Structural differences accompany 
these outward dissimilarities. In the lirst-named group the 
humerus and the beginning of tho radius and ulna are within the 
body, and do not form a part of the liu. In the Whalebone 
Whales, on the otlier Iiand, the fin contains all tho bones of the 
fore -limb. Another remarkable contrast between the hand in 
the two groups of Whales is that while the I'oothed Whales have 
five fingers, thus justii'ying the ])revailing opinion that they are 
the more primitive of tho two grou])s, the Whalebone Whales have 
only four fingers. Actually the h'ight Whale, /Jd/ncmt, seems to 
have five fingers ; and, indeed, the fact that it has, is often used to 
distinguish it from the Humpback, which has undoubtedly only four. 
But a careful consideration of tho state of affairs which prevails in 
the foetus of disjiels this idea. Between what are 

a^iparently tlie second and third fingers, a, rudimentaiy finger, 
consisting of four jihalanges, ajijiears. This is not })roduced, as is 
an additional linger found in the White Whale or Beluga, by a 
H})litting of a linger. iVecordingly the four-fingered condition of 
tho Whalebone Whales is produced by the dro])ping out of a finger 
in the middle of the sm’ies, — a very remarkable fact. When . 
fingers disappear, as, for intsaiu'c, in tlu* Horse, i‘f.c., it is at the 
two ends of the series that the iligits vanish. If fliis view of 
Brofessor Kiikenthal’s ' be. accejited, it follows that the pre- 
sumed thumb of the Bight Whale is what has b(>en termed the 
jiropollex. 

'J’he haiul of the Whales, like those of some other aquatic 
creatures, e.f/. the reptile IrhUujimiKruH, has a larger number of 
lihalanges than have terrestrial animals. The result of this is, 
of course, to increase tho length of the fin and its utility as a 
])addlc. It is commonly not all the lingers that have developed 
this great number of ai'cessory phalanges. Rudimentary nails 
have boon found upon the ( 'etaeean hand ; but in no case are 
they functionally devidojied. In the Manatees we have the 
disap])oaranco of the nails still inqierfectly accomplished. In 
M. latirostriH there are nails ; these have vanished, ajiart from 
possible traces to be seen with a microscope, in M. immgvis. 

A very characteristic feature of certain Whales arc the furrows 

’ t'ergleichend-aiuditmhehf Cnfrrsuchunijen an WalthUrc, .luna, 188ft-93. 



xn 


BLOWHOLE AND SEOUTINc: 


345 


to be seen on the throat. Tins is especially the eaat^ with the 
Eorquals, in which group the Hum])haok Whale. Mfffajitfrn, i,s 
to be included. The whales ol' 
these two genera {JBalaenojdern 
and Megapt&ra) have a large num- 
ber of the throat furrows — as 
many as sixty have been counted. 

Some other Whales have a smaller 
number; thus MhacMawc.teti has 
but two on each side, and the 
Physeteridae have not many more. 

These furrows are absent in very 
young embryos. It is thought 
by Professor Kukenthal that they 
allow of a wide opening of the 
mouth. 

The blow-hole of Whales is, of 
course, the aperture of the nostrils, 
which are not so far hac.k in the 
foetus as in the adult. Hy the 
characters of the nostrils th<‘ 

Toothed Whales can ho distin- 
guished from the Baleen Whales; 
in the latter tlie orifice is double, 
in the former single. In emhryos 
of Dolphins, however, the tw«) ajier- 
tures are quite independent. The 
phenomena of spouting have, often 
been misinterpreted.’ When the 
Whale breathes, the expired air 
rushes out through the nostrils. 

The water vapour in the hniiith 
condenses into drops of water in 
the cold Arctic regions wheiH* 
the phenomenon has be(*n mainly 
observed. Hence the idea that water 1.uken in at the mouth is 
expelled through the hlow-hoh>. As tlui Whale apiirouehes tlm 
surface to breathe, it may he that some of the water of the sea is 

And at liis gillH draws in, and at hia trunk Miintitii ttul , a wa," w M ilton, 
and think many nthoi's 



Fl<i. ISI, UutHul hUil’m'i* ni' ttf 

rlj^ht nuU'rior limb ot Uottml bmliMl 

Tim HhiMltMi jMirtitmK of Um 
uvM t’artiluKinmjM, r, (Mim-iltirm *» //, 
huim't'tm ; bmnr ; /f, miiluM j 

; /#/, nr mn}<num ; 

tihin ; u, Hurifurm i //- 1', dWtu. 
(Prom Kb>wt*r*« 1 
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driven upwards l)y the forcible expulsion of air from the Tungs. 
But for the most ])art the water which is spouted is simply 
condensed breatli. 

Like some, but not all, other aquatic Mamiualia the Whales 
have apparently no external ear. Indeed the opening of the ear 
is excessively small. In a huge llor(j[ual it will admit a quill ” , 
and although a (piill ’’ is rather vague, we may fairly allow any 
sized (piill without provitig that the orifice of the auditory 
passage is anything but exceedingly minute. As a proof, added 
to so many, that the Whales are the progeny of ten^estrial creatures, 
we have the occasional traces of external ears."^ 



Fia. 182,— lA'lt lower .jaw of fo^tuM of Tosfrafa, Inner aspect, 

natural size, showing teoiti. (After Jnlin.) 


Wlialcboiie Wlialtw tu'vw pomtifiR permanent toetli as well as 
the baleen ; but in the foetus ai’o more than traces of true teeth, 
which, however, never arrive at maturity. The whalebone itself is 
described later (p. !1.'34). 'I'liat the Whalebone. Whales possess teeth 
while in the foetal condition was discovcnHl so lotig ago as 1807. 
It Ims since been coniiriuod by many observ<‘.r8. Not only is there 
one set of teeth dovolojiod in tlm foetal IManio^item but two, 
of which one comes to a grcjiter maturity ; the other, in fact, 
remaining at a very early stage of dcvt'lopnumt. I’he more 
complete dentition belongs to the milk serif^s, as is the case with 
the Toothed Whahis. A vi‘ry interesting conclusion with regard 
to the derivation of the Him])le conical teeth of Whales seems to 
follow from tlie. development of thes(i structures in Balaeno^^tera. 
There are in the young foetus fewer tooth than in the more 
advanced eml)ryo. Now in the younger embryo some of the 
teeth are furnished with more than one cusp ; they are hi- or 
even tri-conodont. As Sir I!. <)w<*n observed, tin) teeth — some of 


* TIuiku Uavo boon recorded by ProiesBur Howob iii the Porimise. 
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them — are literally double teeth. This ivS a sujfi.^est-ion of thi^ 
more complicated* teeth of the Zon<^lo(lont.s, arid slums so fur 
that the simple conical teeth of cxistin^u; AVhahis iV,f. howt^ver the, 
Platanistidae) are not by any nuiuiier of means so primi{.ivi‘, as 
their actual structure would undoubkHlly li‘ad oiu' t.o btdiin’o. 
Further than this, the greater numln'r of kH‘tli in the older 
embryo coincided with the disappoa.ran(*.e of tlu‘.s(» double ti‘otln 
which seem to split up into the sim]d(‘ <'oni(*al t>ec‘tlu 

The Toothed Whales are not furuislusl with l)alt*oin but. with 
teeth only. These teeth ar(‘, more or h»Hs numorous, th(‘ir 
arrangement being of value in the elassiii(»ation of the group: 
a matter which is dealt with later. 

In the Narwhal, whoso dentition in the adult, is rtMluetnl to 
the well-known tusk or tusks (pro]>erly <lev<‘loped only in tlu» 
male), there is a complete foetal dentition. A v(‘ry euriotm fact 
has been elucidated hy Professor Kiikenthal about llu^ dtmtilion 
of the Common Porpoise. It apj^ours tha.t in this Cetaeean tlu» 
two teeth corresponding to eaeh otluT of tlui two dentitions may 
fuse into a single tooth, which has in eonseMpieiu'e a doulih* erowu. 
It may be that this is the ease with the Idalanistid /an/, aiul 
that its diconodout teeth are not, tluTeibre, a reminiwuuiee of tlu* 
comparatively complicated te(‘th of the aneiimt Zeuglothads. 

The internal organs of Whales whieh show the grouh^st 
peculiarities as compared with otIuT luanunals are tlu* stomaeh, 
the lungs, and the diaphragm. Whah‘S always posst^ss <'0111- 
plicated stomach divided into many, but iut<» a varial>le number 
of, chambers: there are as ft‘w as four in sonu*, as many as fourteen 
in Ziphioids. 

On account of its complieutitm Mu* stomueh ' has been 
compared to that of Kuminants — it has ev<‘u been alh*g<*d that 
Whales ruminate” — but the eomiairison will not huh! good. 
Nor, on the other haiul, is therti a Vi*ry <doHe restauhluiUH* to the 
equally-complicated stomach of the Sirenians, 

The Rorqual has a stomaeh with as ft‘w t*omj»HrtuientH as any. 
The only Whale which appears to havt*. lt^wt*r is Jhtlttentt 
where there are but three. In the ihmjual the oesophagus ojams 
into a more or less globular sac; from the upper eml of this, 
ie. close to the entry of the oeso}»hagus, aristas theH<*cond (thamhiu*, 
long and narrowish; then follows an extremely sliort third wu*, 

^ For details and literature B(‘t* JuuKklmw, Jfu, ISliS, p. n 
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then a larger Teurth, after which conies the dilated coniinence- 
merit of the small intestine. The latter miglit he regarded as 
a, chamlier of tlie stomach were it not for the fact that the ducts 
of the liver and the ])ancrcas o})en into it. This represents one 
ty])(^ of the Oetacean stomaeli, which seems to he found in all Whales 
(‘xcopt the Zijihioids. In the latter, the oesophagus opens into 
the first compartment as usual ; hut the sec'.ond division of the 
stomach arises not close to tlu^ (uitrance of the oesophagus, but 
at the. opposite end. Tt would semu, thendore, as if the first 
division of the stomach, found in most Whales, were missing in 
ZiphioidvS. This way of looking at the matter is confirmed by 
the fai*t that in ITjjpemHloii a. remnant of the missing first 
stomach is found in the sha\)e of a small diviu-tunilum of the 
oesophagus just hedore it enters the stomach. 

The essential ddUu'ence lictween the Whales and the llumin- 
ant’s stomach is this: in the lattin* the stomach is primarily 
divided into two portions, of which the first is non-digestive 
and is clothed with o(‘sophagoal epithelium. Tlu‘, si^cond, the 
ahomasum, is the digestive region. The first ])art is again 
divided into three eompartmmits. In the Whal(‘S, on the other hand, 
it is th(‘. tligestive part which is again subdivided, while if the 
first part is divided it is not markedly so as in the Hummauts. 

The lungs are remarkable for their unlohulated (diaracter; in 
this they agree with the lungs of thi‘ Sirenia. The thoracic 
cavity in which they lie is barrel -shaiKHl, and not, as is usual in 
terrestrial mammals, boat-shaped, /.r. narrowi^r sternally than 
above. The alteration of the shai>e of the thoracic cavity is 
associated with tlm a(inati<’. life ; so at any rate the fact that it is 
also marked in SimiIh and even in the Otter s(^ems to show. The 
Whali^s are also charm-.terised liy thi^ great oblhiuity of the 
diaphragm, wlihdi is extremely mustmlar. In this character 
again we. find an agreement with the Sirenia, and also with 
other a(iuatic mammals; it is not therefoie a chameter of 
Whales so muc.h as ovidem^e of an adaptation to the aijuatic life, 
'fhe ailvuntagt^ is, it ajipears, in the increased <*.apiicity of the 
thoracic*, cavity, and the eouHecpient greater ])ossibilities of expan- 
sion of tluj lungs, which it must he nmiemhered serve as 
hydrostatic as well as hr(‘athiug organs. 

Some of the internal arteries of Whales break up into 
retia mirabilia. Their kidneys are lohulated; whether this has 



XII 


ASYMMETRY OF SKULL 


349 


anything to do with the 
aquatic life is not so clear. 
It also characterises the 
Sirenia, more or less, and 
the Otters ; but, on the other 
hand, the terrestrial Bears 
show the same structure as 
do also some Ungulates. It 
must be borne in mmd, too, 
that the kidneys of foetal 
Man are lobulated. 

The liver is a compact 
organ not showing such lobu- 
lation as is common, but not 
universal, among mammals. 

The bones of Whales have 
a somewhat loose structure, 
and are much impregnated 
with oil. In many features 
the skeleton of Whales is 
highly distinctive of the 
order. 

The brain case is small 
proportionately and rounded. 
The '' face is therefore long, 
and in some cases, especially 
among the fossil forms of 
Platanistidae, the rostrum 
is extraordinarily elongated. 
The asymmetry of the 
Whale’s skull is one of its 
most remarkable features ; 
this, however, is entirely 
limited to the Toothed 
Whales, and among them 
is more pronounced in some 
forms than in others. Thus 
the Platanistidae and many 
Ziphioids are not nearly so 
asymmetrical as the Dol- 



Fig. 183; — Skeleton of Porpoise {Phocoena communis). acTy Acromion process of scapula; ccn>, united cervical vertebrae; cAev, chevron 
bones ; cor, coracoid prgcess ; hu, humerus ; hy^ hyoid ; jugal ; lumb.tranSy lumbar transverse processes ; 7nax^ maxilla ; nasal ; 
or6, orbit , par^ parietal ; peli\ vestige of pelvis ; per.ot, periotic ; premaxilla ; rad^ radin«i ; t1)\ first rib ; twelfth rib ; sc^ 

scapula ; s.occ, supra-occipital ; sternum ; uln^ ulna ; prezygapophysis, (From Parker and Haswell’s Zoology.) 
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pliins and, especially, Phyacter. This asymmetry affects parti- 
cularly the premaxillae, the maxillae, and the nasals. The 
base of the skull is symmetrical. The Whale’s skull has very 
long premaxillae which, however, do not, except in the extinct 


JBO 





h'Uh Hijrfuci* of ilu* I’raiiiuin of a younfc (Wing Whalo ((fhhkephalus 

wp^na), X J. AiS^ AUs^ihonoid ; //O, buhiofcipital •, rj\ <‘outlylar foramen ; JilxO^ 
rxo('<ii})ital ; AV, Hupm-c^rlntul proroHH of Irontal ; ///; glenoid foHfla of Hquamoaal ; 

body of iimlur ; A/,t\ maxilla ; orbit oMphonoul ; /*€}% poaterior (mastoid) 
proc<‘Hs of poriotic ; /V, palatnm ; PMa prcmaxilla ; /V, jitcrygoid ; *^<7, 8(iuauiosal ; 
?//, dm*i) gro(Wo on KfiuamoMul for niratua auditonuK oxlt^rnnH* loading to tympanic 
cavity ; T,t/, tynipanio ; r<*, vonicr ; ZAf, xygomatio proccHK of malar. (From 
FIowcFh Onteolotjif,) 


Ztniglodonts, hear any teeth. The nasal bones, whether sym- 
metrical (»r the reverse, are very small in existing Whales, 
which arrangenumt, together with the long and broad maxillar)' 
hones, removes the anterior nostrils, the blow -hole, far back- 
wards. The roof of the skull is not at all formed by the 
parictiils externally. These hones form a portion of the side 
of the cranium, but are replaced or covered by the enormously- 
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developed supra-occipital in the adult. Here again the Zeuglo- 
donts are ‘more typically Mammalian, for in them the parietals 
have a normal development and situation, rising even into a 
median crest as in so many quadrupeds. The bones related 
to the organ of hearing, the tympanies and petrous bones, are 
very solid and dense in structure Moreover they are ' but 



Fig. 185. —A section of a skull of a young Caa’ing Whale ( Qldbice.pkalus melas), x 
^ Angle ; an, anterior nares ; AS, alisphenoid ; hh, hasihyal , BO, basioccxpital ; 

“ basisphenoid ; cd, condyle ; cp, coronoid process , MxO, exoccipital ; Fr, frontal ; 
id, inferior dental canal ; IP, interparietal ; MM, ossified portion of the meseth- 
moid ; Mx, maxilla , Na, nasal ; Pa, parietal , P&r, periotic ; PI, palatine , PMx, 
preraaxilla ; pn, posterior nares , PS, presphenoid , Pt, pterygoid ; s, symphysis 
of mandible ; $h, stylohyal , SO, supra-occipital , S^, squamosal ; th, thyrohyal : 
Vo, vomer. (From Flower's Osteology ) 

loosely attached to surrounding bones, and are thus easily and 
frequently lost. Nearly the only mammals which resemble the 
Whales in the fact that the pterygoids sometimes meet in the 
middle line below are the Edentata (Anteater and Armadillo, see 
p. 167). But in both groups this peculiarity is not universal. 

The vertebral column is remarkable for the fact that more or 
fewer of the cervical vertebrae may be fused together into a short 
and compact mass. This is seen at its maximum in the genera 
Balaencb and Neohalaenct, The odontoid process of the second 
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vertebra,, though hardly at all marked, is nevertheless really 
present and developed from a bony centre of its own, as in othei 
mammals. The dorsal and lumbar vertebrae are, of course, to be 
distinguished by the presence of ribs attached to the former , but 



Ki(}. ISO.- “Section through uiiddlo 
lino of united eervieal vertebnie 
of (Ireenlainl Ilight Whale {llal- 
tmut, mf/stimiun). x a, Arti- 
cular surlaee lor occipital condyle, 
r, cpijdiyHis on ^losteiior end of 
body of .seventh ctu’vieal vertebia ; 
.vw, foratniui in arch of atla.^* for 
llr.sl .spinal nerve ; 1, arch of iithTS ; 
2, ii, 4, f), d, conjoined urcheft of 
the asis and four following verte- 
brae , 7, arch of HCViUith vertebra. 
{From Flower’.s Onteolix/}/,) 


as there is only a rudimentary ptdvis, not attached to the 
vertebral column, no sacral region can he <letoc!tod. Tlie caudal 
vortehrao are to ho recognistsd hy the V-shaped chevron bones 
below. 



The sternum in the Whale tribe is much more modified m the 
Whalebone Whales than in the Odontocutes. In the latter it is 
made up of several pieces, as in otluir mamnials, which often, 
however, become coalesced. In the Mystacoceti this bone is a 
single piece, to which only one pair of ribs is attached, and its 
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form is characteristic of the genus. It is heart-shaped, more or 
less, in Balaena, and somewhat cross- or T-shaped in the genus 
Bcilaenoptera, In the Odontocetes the ribs have, some of them, 
the normal attachment by capitulum and tubercnlum. In the 
Mystacocetes the at- 
tachment, where it 
exists, is very loose, 
and the tubercnlum 
alone is attached to 
its vertebra. This 
allows of the freer play 
of the ribs during re- 
spiration. The scapula 
has a very character- 
istic form in these 
animals. The acro- 
mion, where it exists, 
is placed near the anterior margin -of the shoulder blade, and 
overlaps the generally long coracoid process. Clavicles are totally 
absent. The pelvis is very rudimentary, consisting merely of a 
single bonelet, to which are attached the rudiments (in some cases) 
of a femur, and, in Balaena (Fig. 188), of a tibia also. 

Whales are to be divided into three great groups* — (1) the 
Whalebone Whales or Mystacoceti ; (2) the Toothed Whales or 
Odontoceti ; and (3) the entirely -extinct Archaeoceti or Zeu- 
glodonts. 


Fig. 188 . 


Side view of bones of posterior extremity of 
Greenland Right Whale {Balaena mysticet'as), x J. 

Ischium , /, femur ; accessory ossicle repre- 
senting the tibia. (After Eschricht and Reinhardt) 
(from Flower’s ORteology.) 


Sub-Order 1. MYSTACOCETI. 

This division is thus characterised : — Teeth are never function- 
ally developed ; they are present in tlie young, but replaced in 
the adult by the baleen or whalebone ; the external respiratory 
aperture is double ; the skull is perfectly symmetrical ; the rami 
of the mandible are arched outwards and do not form a true 
symphysis ; the sternum is always composed of a single piece of 
bone ; the ribs articulate only with the transverse processes of 
the vertebrae. 

The Mystacoceti are nearly invariably huge creatures, the 
sole exceptions being ^the Pygmy Eight Whale, Neobdaena, and 
VOL. X 2 a 
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a small Eorqual. But even these* ’are larger than the majority 
of Toothed Whales. 


The most characteristic feature by which the Whalebone 
Whales are to be distinguished from other Whal^^ is that whichf 
gives to them their name, the presence of whal^one Whale- 
bone is a horny product of the epithelium lining the mouth, and 
is comparable to an exaggeration of the transverse ridges which 



Eig. 189. — Section of upper jaw, with 
baleen plates, of BaZaenoptera. a, 
Bono of jaw ; &, gum ; c, straight 
edge of baleen plate ; d, e, frayed 
out surface of baleen plates. (After 
Owen.) 


are found in the mouths of all 
mammals ijpon the palate. In 
non - Cetacean mammals these 
ridges vary in depth, and are 
arranged as a rule transversely, 
but with an obhque inclination. 
This is precisely how the plates 
of baleen are disposed in the 
mouth of a Whale. Each piece 
of bone ” is triangular in shape, 
the broader end being that of 
attachment while it narrows 
gradually ; the inner side of tlie 
blades is frayed out into a number 
of threads which form the strain- 
ing apparatus. The plates vary 
in length up to as great an ex- 
treme length as 13 feet, which 
occurs in the Eight Whale at 
times. The colour is black or 
paler, even white. The number 
of these plates in the mouth is 
very great. As many as 370 
blades have been counted. They 


diminish in length towards both ends of the series. Though 
whalebone has been in use for a long period, whence the whale- 


bone came was formerly one of those things not generally 


known. 


A very prevalent notion was that the whalebone formed the 
eyehds or perhaps the eyelashes of the creature. Scaliger, com- 
menting upon Aristotle, held that the whale had “ lamellae upon 
the eyebrows, which, when the head is plunged below the surface, 
were raised by the water ; but when the animal raised its head 
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above the waves the lamellae fell and covered the eyes.” Whale- 
bone, too, has been often spoken of as “ the fin of a whale,” “ the 
finnes that stand forth of their mouths.” The value of whale- 
bone IS still ;^i'eat, in spite of various substitutes which are now. 
msed in its place. In the year 1897, for example, the value of 
this article was £2000 per ton. As a single Whale may produce 
several tons of this material, it is not surprising to find that the 
results of a whaling voyage may be very profitable. 

Fam. 1. Balaenopteridae. — This genus Ualaeno'pUra includes 
the Eorquals, which are Whale! )one Whales of large si;^e, dilfering 
from the Eight Whales in three important external characters : 
the head is comparatively small ; there is a dorsal fin ; tlie throat 
IS marked by numerous longitudinal furrows. The bones of tlie 
cranium are not so arched as in the Eight Whales, and as a 
consequence the plates of baleen are shorter. Tlie hand is only 
four-fingered. The cervical vertebrae are for th(‘- most ])art all 
free. One of the earliest records of a Wliale stranded in tlie 
Thames was probably of a species of this genus in tlie yi'ar 1058, 
and is thus described by John Evelyn: — “A large whale was 
taken betwixt my land butting on the Thames a.nd (ireenewich, 
which drew an infinite concourse to see it, liy water, horso, coat'h, 
and on foot, from London and all iiarts. ... It was killed with 
a harping yron, struck in the head, out of which s])outctl blood 
and water by two tunnells, and after an hoirid grone it ran 
quite on shore and died. Its length was 58 foot, lieiglith 1(>; 
black skinn’d like coach leather, very small ey(\s, greate taile, 
onely two small finns, a picked snout, and a mouth so wide that 
divers men might have stood upright in it; no teeth, hut siu'kM 
slime onely as thro^ a grate of that hone whi(*h we call whale- 
bone, the throate yet so narrow as would not have admitted the 
least of fishes . . . all of it prodigious, hut in nothing more 
wonderful that an animal of so greate a bulk sliould ho nourished 
onely by slime thro’ those grates.” 

Professor Collett has recently given* an elaborate account of the 
characters and habits oi this great Whale {Jhtltmiojitertt* mniHtnduii), 
Though a large beast (44 to 07 feet in length) it is exceeded by 
other Eorquals ; it is of a dark grey blue colour aliove, white, for 
the most part, below. The dorsal iin is large and high ; the 
flippers relatively slender and small. The whole throat from the 
^ In Proc. Zuol. Sue, 1886 . p. 243 . 
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syniphysia of the jawH to the iiiidtlle of the belly is, as in other 
species, marked by furrows, forty to iifty-eij 2 ;ht in iiuuil)er. The 
hairy covering is reduced (iii an adult female) to thirteen hairs 
on each side of the lower jaw ; in a foetus there were also seven 
hairs on each side of the u]>i)(U* jaw, as wtdl as rather more on 
the lower jaw — altog(‘ther, fortry-tnght.. This Whale appears to 
feed chiefly u])on small thnistacea, especially the (Jopt^pod, Oalams 
JinmmrJiimfH, The number of baham ])late,s is about ;b‘10 on each 
side of th(^ jaw* This Whale souu*times swims singly, but usually 
in schools of even as nnuiy as fifty, 

Kudoliflifs lU)r<[ual (/A homflis) seems to he a perfectly 
inoffensive beast; it is said to l>e abhi t-o stay underwater for 
as long a time as twelves hours. 

A smaller speeh^s than tlu% last is /A rotih^ata — at the outside 
3^5 feet in length. Heri» the hairy tu>vm*ing is nMhiccd^ to '‘two 
small hairs on tlu^ int<‘gument t‘ovt*ring tlu* apex of the lower 
maxilla,” The colour is greyish black above, the underside 
white. On the other hand, /A iiihfmldii, the Blue Wluile, is tlie 
giant of its rm'e, rciudung a length of 85 ftnd.. Its colour is a 
dark bluish grey, with small whitish spots on tlu* breast. The 
dorsal liu is small and low with straight margins. 

B. vn^HculuH, tluj Kintier, is intenmuUate in nm — tint more 
than 70 feet. It stnans ihaiblful whether the ‘‘ sulphur bottom,” 
B, australis^ of Antarctica and /A pafarhunim iliffer s))eciiically 
from this.*-* 

The genus Mvtfapferft is very m‘ur Ihfhtenoptera, but <ii£fers 
from it maiidy in the following (‘xternul uiul internal characters. 
The dorsal fiu is not vtny ])rominunt, ami its jdace is taken by a 
lowish hum]), wluaicc, imhH‘d, the common name of this Whale, 
“Humpback.” The ]»cctoml tin is unusually long, and the 
creature uses it to U‘ut itsidf, tin* s^irnmnding water, and, more 
jdayfully, its mates. Tin* gi*m*ral outlim* of this (Jetacean is 
more clumsy than that of The most important 

internal difference is in tin* form of tin* scapula, which has at 
most a slight acromion uml curiicoitl ])nK‘.cHS, These are rather 
more ])rououuct‘d, aicconling to Messrs, van U(*n(‘dcu and Oervais,^ 

' Purrin, “N(>tt\s <>u tho Auatoiny of /♦*. Vm\ Ziml, 1870, p. 805. 

von HaiiHt, “Xotts ua a Hk«U*t»»u at' iUtluftiaptem Proc. Zooh JSoc. 

18 BS, j). rm. 

® OsttUujTwphic (V/<r<VK, Ptirih, Isso, |>. i;io. 
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in the southern form of the genus, which is known as M. lalandi'i. 
The head, it should also be remarked, is studded with large 
tubercles about the size of an orange, which seem to be hyper- 
trophied rudiments of the hairs, which should be present in this 
region of the body. As is the case with other Whales, numerous 
species have been made out of individuals of Mega^tera. Captain 
Scammon, who observed many gams ” or herds of these Whales, 
remarked^ that he had extreme difficulty in finding any two 
individuals precisely alike ! The best-known species in any case 
is the northern if. longimana, which occurs on our own coasts. 
The genus is, like so many Cetaceans, world-wide in range ; and 
it is possible that the difference in the scapula already referred to 
may justify the separation of a southern if lalandii (with which 
in that case, perhaps, if. capemis and if. novae zelandiae will be 
synonymous). Quite recently M. Gervais has insisted upon a 
Megaptera indica from the Persian Gulf. Megaptera grows to 
a length of 50 to 60 feet. Seventy-five feet have been stated, 
but measurements of Whales have usually to be received with 
caution. 

Eliachianeptes, with but one species, JJ. glaucus^ the “ Cali- 
fornian Grey Whale,” is the last genus of the family Balaenop- 
teridae. This Whale is but imperfectly known anatomically ; but 
quite sufficient has been ascertained to show its great divergence 
from Balaenoptera or Megaptera, The dorsal fin is completely 
absent, and the throat pleats, so characteristic of the typical 
Balaenopteridae, are reduced to two. It has, however, the general 
outline of a Eorqual, with a relatively small head. In osteo- 
logical characters it tends to unite the two families Balaenop- 
teridae and Balaenidae (if they are really necessary subdivisions). 
The skull is on the whole Eorqual -like ; but its fore -part is 
narrow as in the Greenland Whale, and the premaxillaries are 
pinched up in the middle line so as to be visible from the side ; 
this again is a Balaenid character. The cervical vertebrae are 
free as in Eorquals, and the sternum is quite as in that group. 
The scapula has more the shape of that of Balaena, 

Ehachianectes glaums is confined to the Pacific, and has been 
extensively hunted from the shore. It is not, however, a very 
valuable Whale, since the baleen is short as in Eorquals, and the 
« 

^ Marine Mammals of the North-West Coast of North America, 1874. 

^ Cf Scammon, loc. C 2 t 
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boiiHt, iixoroovor, u])]M‘arH to a Hiuiii‘\shal ran* attrihuti* 
of Whales. tt has tj^eu s])oken of, iiahMnl, as ‘*a <*nni»!n^p, 
coura.g(‘>oijA# and vioious ’* luiinml. Iilttfr/tifUhrft ^ is <‘ssoutially a 
coast Wume, and lovi^s in Mu* surf in quito shallow \\ah*r 

waitin{j for the tide to iloat il. off. This Wlinle varies miu*h in 
colour from black to iuottlt‘d |L?n*y ami black, ainl nsachcs a hmj^q.h 
of about 40 re(>.t. 

Fam. 2. Balaenidae. 'fhe Ifi^jjht Whales t>r tin* freuus 
Hahetyt are to be distin.i^uislunl from Xtuilutlftrint and from 
the Rorquals by thci followin]L!; eharaetiO’s : 

The size is laroi^ 50 to <!0 ft*eh Then* is no dorsid iim The 
head is morti than or nearly om* -fourth td’ t in* entin* bmi^fth of 
the animal The balHm is very lon.u;. The tlu'oat is not ^^a-oiWi'd. 
Tlie orbital ]>roet‘ss <d‘ the frontal is not \vi<li‘r than t.lu* <lo\vn« 
ward })rtH‘t*ss of the maxilla. 'I'lu* eervieal Vioichrm* are all 
fused. Tim seajada is rather hijjfh. 'fhe hind- limb 1ms tin* 
rudiment of a tibia. The inti‘.stine has no ejunmin. 

A vast numlu*r of dilleri*nt genera ha\e hcen founded on 
detmdi(*<l liones, hits of whahhom*, ami more iu* less ei»m|»li‘te 
skck‘tous of Right Whales etauing from itin’evimt parts t»f tiu* 
world In Dr, (irays <'atal<»gtu*s s\e tind the following alloweil, 
viz. l>y/tu*iit(, IfyufvriHs, Mitr/rtti/iHH, Tim 

number of ‘^speeh‘s” iUstrihutml among the ge.uera is some 
thirteen or mon*, with wlmst* names wo shall not tri»td»le the 
reader. As a matter of faet tliere are m*t more than two s]HH*ies 
which (*aii witli eevtainty In* hhmtitieil amt distinguished, both of 
which are m e^^se tliat th(‘y <*amiot possibly !«• plueiul hut in 
the same genus, thflavny. In no group of Whales in no group 
of animals jmihahly lias inmginulbui run riot to so lerrilde an 
extent in the formation of genera ami s|Hn‘ies as in these Right 
Whales. Tins multiplh'ation or rullH*r division of gem*ra has 
arisen from an old idea tliat Whales emning fnan dinbrenl s(*aH 
must he of different kinds, u notion now tliorongidy exphsled. 

The term ** Right Whale simply means that tin* Whales *}f 
this genus mv. the right kind of Wliah* for il»e whaler to pursue. 
Their whahdume is longer and more valuable, while the oil is 
not only more ulmndant hut of u HUjimmir ijuality, The two 
H])ei*ics demand a mqiavaU* aeiaamU 

^Iu^ (Sreenlaml Whale, Jlalnentf is ime of the rare 

iustauees of a Whale wliu-h has an e.\et‘eilingly limited range in 
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space. It is absolutely confined to me Arctic Ocean, and reported 
occurrences on our coasts are due to a confusion with B, australis, 
to be presently described. At the " Devifs Dyke,” neaic; Brighton, 
there is, or was, the skull of a most^SiJgrant Eorqua^Vhich is 
carefully labelled “ Greenland Whale.” This Whale gro^s to a 
length of 50, 60, rarely 70 feet. It is black in colour, save 
for a white patch on the under side of -the jaw. The h^ad Is 
quite one-third of the body in length. There are a few scattered 
hairs at the extremity of the jaws. The length of time which 
this Whale can endure immersion has been variously stated. The 
utmost linut of endurance is stated by Scammon to be one hour 
and twenty minutes. The pursuit of this Whale is attended by 
dangers, not in the least because the animal is itself fierce and 
ready to attack, but simply on account of the velocity with 
which, and the great depth to which, it will dive, and also to the 
huge muscular force which is exerted in its struggles to free itself 
from the harpoons. It is indeed an extremely timid beast. It 
has been remarked that '' a bird alighting upon its back some- 
times sets it off in great agitation and terror.” Combined with 
this timidity of disposition is an intense affection for its young, 
which would do honour,” observed Scoresby, to the superior 
intelligence of human beings.” Yet that trader and observer 
goes on to remark that the value of the prize . . . cannot be 
sacrificed to feelings of compassion ” ! The fact that this Whale 
and its congener, E. australis, feed among swarms of minute 
pelagic creatures, which they engulf in their huge mouths, led 
the ancients to believe and assert that they fed upon water only. 
When the Whale feeds it moves along with some velocity, taking 
in huge mouthfuls of sea water with the contained organisms, 
which are then strained off by the whalebone and left stranded 
upon the tongue . 

Unlike its congener, the southern Eight Whale, B. australis} 
is world-wide in distribution, avoiding only the Arctic regions. 
Where the Greenland Whale is found B. austrahs does not exist. 
The principal differences which it shows from B. mysticetus are 
firstly in the relatively shorter head and shorter and coarser 
whalebone. In the second place it has more ribs, fifteen pairs 
as against thirteen ; but there is apparently some little confusion 
in the matter of ribs. An additional rib at the end of the series 
^ The name tliat has priority seems to be gladalis 
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is apt to get lost, and in the skeleton of so huge and unmanage- 
able a beast there is nothing more unwise thaix to insist upon, as 
speoilic characters, what may be due merely to defective prej)ara- 
tion. This Whale has often, and the Greenland Whale also, a 
rough hoi'lfy protuberance upon the snout known as the “ bonnet.” 
Tlie causation of this is not clear. It has been spoken of as " a 
rudimentary frontal horn.” But this suggestion of an Ungulate 
affinity can hardly bo accepted. It seems to bo more like a kind 
of corn. 

Tliis Whale was once more abuirdaut on the coasts of Europe 
than it is to-day ; it was much hunted by the Bascpies in past 
time. The Whah*. which freipionted the Bay of Biscay was usually 
called the Biscayan Whale or Ji. h may amis ; but there is proli- 
ably no specilic ditti‘i:euoe. Among the small towns which fringe 
the Bay, it is very common to liud the Whale incorporated into 
the armorial Inuirings. “ Over the portal of the first old house 
in the stiicp street of (hietaria,” writes Sir Clements Markham,' 

“ there is a shield of arms coirsisting of Whales amid wavi'S of 
the sea. At Motrico the town arms consist of a Wiialc in the 
sea harpooned, and with a boat with men liolding the line.” 
Plenty of other such examples .testify to the prevalence of the 
whaling industry on these adjoining coasts of Hpain and France. 
It appears that though the fishery began much earlier — even in 
the ninth century — the first actual document relating to it dates 
from tht! year 11 HO. It is in the shape of privileges granted 
by Sanoho the Wist! to the city of Han Sebastian. The trade 
was still very flourishing in the sixteenth century, KondeU'tius 
the naturalist described Bayonne as the centre of the tru<lo, and 
tolls us that the flesh, especially of the tongue, was exposed for 
sale as food in the marktits. 

M. Fischer,'' who, as well jw Hir Clements Markham, has 
given an important account of the whaling industry {)n the 
Ba8(pio shores, (luotes an account of the methods pursued in the 
sixteenth century. It was at Biarritz — or as Amhroise Bare, 
from whom Fischer quotes, spelt it, Biaris — that the main 
fisheries were undertaken. The inhabitants sot upon a hill a 
tower from which they could see " the Balaiues which pass, and 
perceiving them coining partly by the loud noise they make, and 

‘ I‘ruc. Zool. Soe. 1881, p. 968. 

® Actn lAnn, Soc, Hordeausf^ 1881. 
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partly ])y the water wlneh they throw out by a cotiduit whieh 
they ]>osseH8 in tlu^ luidtlle of the forehead/* Several boats then 
set out in ])ursuit, some of which werc^ reserved for men whose 
sole duty it was to pick out of the water their coi^ji’udes who 
liad ovcrbala.n(‘t*d themselves in their excittuuent* The hari)Oons 
bore a mark by which their respec’.tivti owiuu‘s could recognise 
them, and th(‘. carcasi^ of the animal was sliared in aceorda.n(*e 
with tlu^. miml)ers and owners of the harpoons found stiedving in 
the dead body of tlui "VVhale. At this p(U‘iod the fishery was at 
its height. But it continued to be an occupation along those 
shoHis until the beginning of the eighteenth century, after which 
it gradually declined. Tht^ fishery of Whales began to be carried 
farther afitdd t.han the short*, and for a long time tlu*. Bas(jut*s 
furnisluid t^xpert harj>oouers to whaling vessels })roeeeding to the 
Arctic, seas. A emrious t‘xam])lt‘ of th(4 ctmtinuauce of the lisluay 
until at Itiast 1712 is given l)y Sir U. Markham. In tin*. ])ariHlii 
records of for that yt*ar, it is nested that a coupUi were 

married who iK)sst‘SHiul bt*twet»n tht*,m all the necessary outfit lor 
a whaling eruise. 

The genus uVfvhuluma is inten*Hting from more than ont% 
point of view. Its size eompured with its gigantic relatives is 
small, Homi* 1 C or 1 7 feet. The g<*uus btntrs thes sa,nn*. kind of 
proptrtion to Bahtmu that Koyia does to Piu/sefrr among tin*! 
rhyHt‘teridae. It is one of those Whales whieli an* very restricted 
iuliubitat; up to tin* ]m*sent it is only known fnnn the Aular^tie 
region in tln^ mnghbonrhood of N(iW Zealaml ami South Australia. 
Structurally it is in a few jjuints iutennt‘diaU' lH‘tw<*(*n the JUght 
Wliales and tlu^ Uoniunls. Tin*, head is propt)rtionately (as well 
as, of course, actually) not so largt* us in Bahietttt, Tlure is a 
falmUi dorsal fin ; Imt tin* head in outline is not Htr<pial-lik<i in 
spite of its similar prop<»rtions. The whalebone is long. The 
tliroat is not grooved. jXvtihulitenti has foHy-three vertedune, of 
whitih tin* (‘t*rvieals are all fuHt*d. There are as many us stiventocm 
or (iighttHUi dorsid vertebrae, the lnrg(*Ht numlM*r in any Ct^taeiiau 
as fur as is known. With these are articulated not eighteen hue 
only HevenU*en ribs. Tlu* first dorsal vertebra appears to be with- 
out a rib. Tin*, ribs are very broad and Hat. The body thus 
gets m appearauee of a Sireninn. The lumbar vertebrae are 
fewer than in any other (Haeean, being only two. The scapula 
is more like that of tlu^ Uonpnils than that of the Hight Whales ; 
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that in to wiy, it is Ioii^lj; and not. vnrv hi^;lh Tin* skull is most 
liko that of PifthtmiK Imt tho ]>roAr.ss of tin* frontal archinj^ ov<‘r 
tln^ is broaci^ n*hitivt*ly than in IhtlftvtuuwmX thus approa(*ht*s 
Pt^lftmopfrnf, Nfothinij; is known of the. visc’ora of this Whnlo. 
Tho whah‘b(mo is whito, ami tin* nnimal^,tv‘as first (h*soriiu‘tl by 
l)n (}ray from ]m‘n‘s of “ bonr.” always that so 

fortnnati^ a (liuj^nosis of sjuMulh* or m^nbrio tlillhronro has bot»n 
maila from a struoturo whioli upjwu’t’ntly otlhrs so littb* aid for 
divS<‘rimiuati()n. 

Than* is but a Hinjj;h‘ H{H‘eu‘s of tin* pmus whi<‘b is minmd 
NeohaUtom mtmji iUffn} 


Stui-OauKu 2. ()IH)XT()(‘KTI. 

Thc! (hfnafiwfii ha\o toot.h l»ut no wbaloliom*; tbo bh>\\-holo 
is siujjjlo; tin* skull is not synnnotriral ; sonm of tin* ribs am 
two-luNulod. 

Pam. 1. Physeteridae. —This family of tin* t)tlontt«‘f‘ti‘H may 
1)0 thus dotinod; — All ca* most t»f tin* rorvioal Vi‘rlobrat* an* fustnl 
togothor. Tin* costal oartila^os an* not ossiliiMt. In tin* skidl tho 
pterygoids an* thick anil imnd. in tin* midilb* lim* ; tin* sym- 
physis of tln^ mandible is lon^^ Ti*i‘th, mon* or fowor* an* found 
in both jaws, but tbost* <»f tin* mandible are alone funetionul 
(?oxc. Ktujia). The iH*i*torul limb is smallisb. Tin* tbn«it is 
grooved by two or f<mr furmws. 

This Jamily of Whales is ngaiii snw’eptibb* of division into 
the two stdi-famiIi(‘H — bhysett*rinai* or Sperm Whales imd the 
Zipluinae or Ileak<*<l Whales. Professor P. d. van Heneden wtis 
strongly against any subdivision of wla»t is here n*gnrtled us a 
perteetly natural family, embraeing tin* PliyHi*terH and the Ileakeil 
Whales. TInu*tJ are, how{*ver, soun* reasons for the HubdiviHion, The 
Ziphiinae have a redueetl Ht‘rieH of teeth, m*ver exceeding two on 
each mandiblt*, whh*h contrasts with the lully-ttMitluHl mamliblcs 
of both PlnfAftet ami Am/m. The stoina4*b of the Ziphuatls is 
extraordinarily com}»lieated evt*n for a (Hnvomu Tln» smull 
head of the latter gronj), which ri’ealls in a t*nnouH way that of 
Mosasaurold reptiles and some Diitomurs^ is in coutnist to tho 

^ For twtm>l()gy ww Ifpctfir, Tnnt». AVi#» fntt, vii, tH7a, |i. *ir»t ; him! 

Boddartl, Tmna. Zmh xv. moi, p. s7. 
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enormous head of the Cachaloji and the very fairly -developed 
skull of the “Pygmy Sperm Whale/’ Both, ^lowever, furnish 
spermaceti, and in various osteological details corife near together. 
On the whole we incline towards separating the Cachalots from 
the Ziphioids, and shall therefore commence with the former as 
being in some respects the^more primitive members of the family 
Physeteridae. * 

Sub-Fam. 1. Physeterinae. — This sub-family may be thus 
defined: — Teeth in lower jaw numerous. No distinct lachrymal 
bone. Stomach with only four compartments (? as to Kogia). 

Of this sub-family the best-known genus is Physeter, including 
the Sperm Whale or Cachalot. Of other reputed species we shall 
speak later. The genus is characterised in the first place by its 
large size — as much as 82 feet of length have been assigned to 
Physeter macrocepliahis ; but Sir William Plow^r thought that 
55 or possibly 60 feet might be a better approximation to the 
greatest length of the Cachalot. The head is enormous, a third 
of the length of the body, and terminates in a massive and 
bluntish snout. This is, however, not so abruptly truncated as 
is often represented in figures. According to Messrs. Pouchet 
and Chaves,^ it slopes forward two metres beyond the end of the 
lower jaw ; the mouth is thus ventral and almost shark-like in 
position, as is the case also with the Pygmy Sperm Whale, to be 
considered later. In connexion with this peculiar position of 
the mouth, it has been asserted — Mr. F. T. Bullen figures it ^ — 
that the Sperm Whale turns over upon its back to bite. The 
blow-hole is single, and shaped like the sound-hole of a violin ; 
it lies upon one side, and is not median in position. The throat 
is grooved as in the Ziphioids by two grooves. The dorsal fin is 
represented by a whole series of lowish humps, decreasing in 
elevation from before backwards. The pectoral fins are not large 
relatively speaking. The great square head is not occupied 
entirely by the skull ; the cavity lying above, which is of course 
traversed by the tube ending in the blow-hole, is filled with the 
spermaceti, which is fluid fat during the life of the animaL 
Spermaceti also occurs in other Whales ; and that of Hyperoodon, 
whence it has been extracted for commercial purposes, is said to 
^ offer no differences of importance from the spermaceti of the 

^ Jowm. de VAnat. xxvu 1890, p 270. 

^ The Cruise of the OuchcUotj London, 1900. 
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S})ena Whale. Sperniaeeti m a <lni^ ap])oarH to liavo first 
lueutioned hi the pliariuaco]>ot‘iaH of the fanuMis inedie-al Hchool of 
Salerno towards the year 1 100. lUit it was eonfo\in<liHl with a 
totally distinct substance, viz. amlHTL»riH. Tlu‘ confusion was also 
made by the famous alchemist Alhertns l^lagnus, and by the 
oliservant Archlushop of rjisala, Olaus Ma|j;nUH, in his work 
I)e gmtihm He>pten>trU)ntflihm, It wa.s HU])j)os<‘d in fiu*t by Ihcst*. 
w'riters to bo the li))oi’a.ttul Hptu'in of tin*. Whale, hmuM* obviously 
the name. Uitor on, the substancii in Jiuestiou was n^garded as the 
brain of the Cachalot, in fact as late as tin* miiUlh*. of tin* tdglitiumth 
century. It was HunUu' and (^im])er who rtMilly <lis(‘ovi*rtitl tin* 
true nature of tlie sulistance, oil of (‘oum*, in tin* cavitii^s of tlu^ 
skiilU The huge skull of PhjfsHer “ is jicrhains tlu^ most nuMlilied 
from the ordinary tyjie” of skull in the wlud(* mammalian class. 

The toj) of the skull rim*s into a hugi* crest lying tvansverstdy, 
and from it slope forwanl two lateral <'r(*sts formtal from tlu^ 
maxillary bon(‘s ; in this groat hasiu lii»s tin* spernnn'idi alrt'udy 
referred to. The skull, as in Toothed Whab^s gtmerally, is ex- 
ceedingly asymmetrical. The right premaxillary and the left 
nasal hoiuw are mut‘h larger than tlndr ftdlows; indeetl Mn* right 
nasal is hardly present as a separate hone. The parietal if ju'e- 
seut is fused with the Hujaa-ocidpitiil. The jtigal is larg<s mnl is 
not divided into two pieces as it is in tin* Ziphioids. The ptery- 
goids meet below for a coushlerubh* ilisUiiu'ts as in many Dolphins, 
and in the Kdentata ainong other mummals. The Hymiibysis of 
the lower jaw is very long, but the bones <lo not appear to be 
ankyloscA The length of the syinphysis ret*uUs that of the 
(bmgetic Dolphin, PUttanida, 

In the vertebral column the utlas ah me is fn*e, tin* remain- 
ing ccrvictils being fustsl. There are only eh*vi»n ihvml vt»rttdmic*, 
eight lumburs, ami tWi‘nty-four t*ntnlalM. The breiistbone of this 
Whale is a roughly-triaugulur bone math* up of ibrott pitws. 
. Four cwirtilaginouH sternal ribs art*, atlaclmtl to this botn*. 'fln^ 
scapula is remarkable for the fact that it is etmeave tm tin*. ouWr 
and convex on the inner surfaett; otherwise it is tpiile tyjiically 
Cetacean in form. The shortuesH <»f t!m pt‘c*U»rnl limb is shown 
hy the phalangml formula, which is as folhms:- I I, 11 h, 
III IV 4, V :b 

> So(» Pouflmt, “(.\jntnlailion a rhiaittiiv ilu Itovntn Muvtnn$ 

Aarhotjfi^r No, 1, 
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One <if till' reustins for the pursuit of the Sperm Whale is 
the ilcsire to obtain that extremely valuable product ambergris. 
This substance has long been known ; but its true nature was 
for centuries in dispute. hi hr. .Tolinson’s DictioTiary (so 
recently as the edition of 1818!) ambergris is provided with 
alternative lUdinitions ; it is idther the excrement of birds washed 
off rocks, or honeycombs that have fallen into the sea ! 

An old writer asserted of ambergris that it was “ not the scum 
or excremout of the, whale, hut issues out of the root of a tree, 
which tree, howsoever it stands on the land, alwaies shoots forth 
its roots towards the sea, soaking the warmth of it, thereby to 
didiver the fattest gum that coins out of it, which tree other- 
wise by its copious fatness miglit be burnt and destroyed.” 
'fhese “ oxjdanations ” were caused by the fact that ambergris is 
sometimes found floating in the sea. Ambergris is, of course, a 
product of the inti'stinal canal of the Sperm Whale ; it seems to 
lie of the nature of cholestorin, and its place of origin was con- 
clusively jiroved by finding the beaks of cuttle-fish imbedded in 
it. Wlien first extracted from the alimentary canal it is of 
greasy feel and consistency; later it hardens, and acquires its 
eharactoristic swwt earthy odour. Ambergris is used mainly as 
a vehicle for scents, and is a costly substance. A piece weighing 
i:tO lbs. was valued at £500. Though now entirely used in 
connexion with p(*rfumery, it was held by the ancients to he of 
gretit value os a spocifie in certain diseases. 

The S^KTin Whale is chiefly a tropical animal. Examples 
tliat liavo been cast up on our shores are strayed individuals. It 
ofteu goes alamt in herds, which seem to be composed of females. 
Its food is chioHy cuttle-fishes, and it is said to have a pre- 
dilttction for those colossal cuttle- fishes whose existence has 
until recently been doubted, Mr. Bullen has sketched a conflict 
between these two giants of the deep. On the other hand it is 
said that its large throat, more than big enough to swallow a man 
(thp Whale is crediU'd with being tliat whicb swallowed Jonah), 
does not usually admit fishes larger than Bouitos and Albacores. 

The ferocity of the (lachalot has been denied and affirmed. 
It certainly has groat strength, for it can throw itself com- 
pletely out of the water. Captain Scammon thinks that ships 
which arc inysteriously lost at sea, with no obviously assignable 
cause, are sometimes the victims of the furious rushes of a bull 
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Sinn’iii Whales Maren Polo took inuali tia* saino mow, luit- 
rtUg^assUnl that tho Whah' <li(l nt»t (h‘lihiMMt,oly attia^k tho ship, 
hut was (hH'oivod by thu ioaiu folhjwing in its wako into iiiinking 
“there is sonu‘thing to eat alh»at, and natkes a rush forward, 
wiierehy it sluill oftiai stave in TNune ]>avt of the ship.” ’ 

Sir \V. Flower and many othtu*s an* of opinion that tltere is 
hut one s])eeios of Faehalot. Ihit many nanu*s haNe hei*n given 
to supposed other forms. The, gtmus it, self has t‘ven ht‘en 
dividtal, and to a set of vtu'telma* frotn the south hr. (»ra\ gave 
the perftM*tly sui>i‘riluous namt*of .lAv/zo/rz/no/ /zr//?/. Tin* “ Iligh- 
linned ('Uidnilot” ri‘sts mainly upon tla* suggestions of Sir lh>h<*rt 
Sihhald. It is su])pos(Hl to have, a high dorsal tin, and let‘th in 
the ni)i)er as wadi as in the Iowan* jaw. rtanmon though it. was 
a.ssert(‘d hy its des(u’iher to he, there is not- a horns not a iVagnumt 
evtm of' a hom*, all(‘ged t4» htdong to PItffftrft r hfrsin in any 
museum in the w<n*ld I It seems pn^mature, t la^ndore, itadude 
this mysterious creature in any list of F»‘l area, timugh that was 
done hy no l(*ss a naturalist than tlu* late Mr. Thomas ltdi. It 
is this creatun‘ round whieh most of the stories of fenHdl,\ etm- 
gr(‘gate. It is ladd to In* the monster fnaii whieh Ferstms 
delivt*red Amlronanla, and whieh was ahotit tltwour Angtdiea 
U])i)n tlu‘ shore of Ihdttany. TIu* faet of the matter is, that tin* 
Sp(‘rm Whale, like so very many other Whales, is world-witie in 
rangi*; and thost) naturalists who did not helieve in so widt* a 
distrihutioii found tlu‘mHidvt‘s ohliginl, in tu’der to satisfy tladr 
own view's, to i*reate new spteies for thosi* of distant hH*)dilii*s. 
IIen(*e, the tloxim or so of synonyms whieh ndhr to what is lt» In* 
called Plii/Hrfei* iinu^ntrrjttkaluH. 

The g(‘nus (sometinu*H written tin* s<eca!h»d 

“ Pygmy Sperm Wlmh*” is a soutlau'n form of nuadi smalku* 
dimensions than its gigantic ally jtist deHcrihtni. Aa//m does 
not exmul 15 feet or S(» in length. It ilitlers from ZV/z/sr/rr 
also in tluj W(dl-mark<Hl and faltadit dm sal tin, in its generally 
(hdphitioid form, in the short snout* and tln^ more normal (for a 
Whahi) shupi^ of tlie hlow-hole, which is cresct*nU(*. 

Tlau’c are also a numher of osle<»logicnl chariaders in whitdi 
the two PhyH«*tt*rim^H diiler fr<»m <*atdi otht*r, In Aa//m all the 
cervical vorti^hrat^ an* ankyhwed togethi*r ; the skuli is short, 
though eiiually asymmetncal ; the ribs us many m twelve or 
' Yult>, Travels of /W«, it. nojuio}). JH7t, |». y»il, 
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fourtooii ; tlie scapula has not i]w. coiknivu, lace tha.t it lias in 
rhyHefvi\ Tlie runetional Uu*tli the 1 o\V(T Ja.\v scHun to 1)(‘. 
reiiiloreed by two on (‘a(*h side of the u]>])er jaw. MoreoNtT, the 
artuuilatiou of tla^ ribs with the vertelmie does not show tlu‘. 
very anomalous state, of alfairs that eharaeterist^s yV/y/.svAv, wliere 
the two ht^ads of a rib may be U]>on one vevb'bra.. 

"While there is im doubt as to the fj;t‘nerie distinetn(^.ss of 
/Cof/ift, ther<i is a{j;ain the sanu*. dillieulty that is nud with 
throuj^diout th(^ whoh*. of the ordcT in scuttling into how many 
Hiieeies tlu‘ gtuius re.(iuires dividing. 

W(‘. <‘an dismiss, as unnecessary, addit.ional gmuu-ie nami‘S 
(Kif/ililfxrfru, lait tht‘re. do a])pt‘ar to 1h‘. rea,sons for 

allowing two s]K*(‘ies, if the accounts of tluur osUudogy an^. to 1m^ 
dt‘pend(ul ui)on. One of these is K. htrrlvr/fs, with thirUam ]»airs 
of ribs, no Uu^th in the U)>pt‘i’ jaw, fourtinm or lifUam on t‘ach si<lt‘. 
of the lower jaw, vt‘rU‘bral formula 0 7» I> I'b 0 b, (’a 25, and 
phalangtMil formula i 2, II H, III H, IV 8, V 7. 

Thii <d.lu*rwill then be A'. with fourUnm pairs of ril»H, 

two te<‘th in tlu^ up])er jaw. niim in each ramus of tlu^ lowtu’ jaw, 
\ertebral formula 0 7, 1) 14, L 5, ('a 24, and phalangeal foriAula 
I 2,01 5, III 4, IV 4, V 2. 

A Ouliforniau HiH*cies has lieea calltnl K.Jhmrri, whose* tiadh 
st‘em to he ]»artienlarly long and recurved. And tin* Nt‘\v Xt*uland 
A". y>a/As/ has l^iam held tola* also a tlisliiud fonm There s(H‘ms 
to 1 h‘ nothing of spetdal inter<*Ht reeord ahout the way of lih^ 
of th(*.se Oetueeans, whieh are hut imperfe<‘tly known. 

Sub-Fam. 2. Zipbiinae. — Ttudh in tin* lowa^r jaw not more 
than two oil each side. A distinet latdirymul bone. Stomaeh 
with very numerous compartments. 

Thtisi* WluiloH life all <»f moderate sizis not (‘.Xi'etaling 20 feet 
or H<i in Jenglh. They have a faleaU^ domil iin ratlu^r near the 
end of the body ; the mu/./ilt» is prolonged, hence the name often 
given to them of ** Hertkt'd Whales.*’ The throat is grooved; the 
hlow-hole is single and median, crescentic in form, with the 
('.oucavity ]K)inting forwards. A ehnrac*ter jioHsibly differentiat- 
ing the Zii>hit)idH from other Whaltm is the fiu't that the body 
ends in a rounded ])rojt*cti(m Imtween the flukes of the tail. 
This has at any rate been notinl in Memplodon, and 

Hyperoodon. The Ziphioid Whales are by no means common ; 
indeed of Berardius but four or live specimens have ever been 
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met witli. Mont of tlioiii aro Hoiitheni iu range, and the 
vast Rtr(‘,t(di('s of desolatt‘ coast whicjh occur in tht'se regions of 
till' world acc,ount jiossiMy for the rarity of their remains. 

Whalf^s have done duty more than once for the “Sea 
Serpent,** (,)niti' reiM'ntly an alleged sea sci'iient turned out to 
bi‘, a eoujile of AlrHopliultm, lying head to tail ! The head in 
these Whales is small e.omparod to the body. The skull is 
<diai'acterisi‘.d liy tlie strong maxillary crests, enormously deve- 
loped iu tlie nuilti Jfj/prroodon. Thi‘. vertex of the skull too is 
raised, forming a pronoun(u>,d ]U‘ominenee hehind the ai)erture of 
the. naves (Idow-hole) ; in many forms the rostrum is made of 
very dense hone, and is thus n'la.tively abundant in rock strata. 
The iiterygoids luiH't in the middle line as in the Cachalot. 
In aildition to tlie few hinctional teeth iu the lower jaw there 
art^ more numerous hxit siiiull teeth in the U])per jaw. These 
an', not always to he. ri'i'ognised, as tluiy are not attached to the 
boTUi, hut mendy imheddinl iu the gums, so that they come away 
when the skull is jirepariul. 

Th(‘. genus JkrardhfH^ dUXm from Ah'mjilado/i by its rather 
imrni syiiiuu'trieul skull, of whiidi tlu* vertex is fornu'd by the 
nasals. 'fhe mest'thmoid is only partly ossiiiecl. The teeth 
are. two on each side of the mandible, with their ajiic^os directed 
forwarils. Tht' verltdiral formula is C 7, I> 10, L 1 li, Ca 19. 

It itrnoifivi, from thi* seas of N<‘W Ziuiland, is the only species 
of tliis genus which is well known. It is 80 or 82 feet iu 
length, aiid is of a velvety hiaek colour, with a greyish belly. 
Instead of lowing like a cow, this Whale has been described 
as “ iK'llowing likt‘ a hull ’* ! A singular and somewhat inex- 
plicable fu<*t has lunm Htatinl of this spiKues. The teeth were 
Haiti to he protrusihh', and Sir tJames Ileetor stated that the 
teidh we.re imlieddt'd “ in a tough cartilaginous sac which 
adheres loosely iu the socket of the. jaw', anil is moved by a 
Htanes of musc.ulur bundles that ehwate or depress it.** , Sir 
William Flower justly observi'il that these statements “accord so 
little with anything hitherto known iu mammalian anatdmy 
that furtht'r ohsm’vations on tlu' subject are extrt'mely desir- 
ahh*/* Like other Zijihioids, Jlrmnliits feeds mainly, if not 
entiridy, upon imttle-fish, a jm*y eminently suited to their almost 
toothless mouths. It is not known whether Berardivs has the 
» Sop Klowi‘r, Tntm, viii. 1872, p. 20JJ. 
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Ziphioid grooves upon the tliront. Notliing is known of tin* 
structure of the internal viscera of this Whale. It api)tnirs not 
to be really limited to the region of New Zealand, as is oftim 
stated, for Malm has lately described a skull (Berardiits 'm/ar) 
from Bering’s Straits.^ 

Ifesoplodooi'^ is a world-wide genus embracing a number oi' 
species; on the lowest estimate seven species can l)e distinguislied, 
and Sir W. Flower would add two more. These arc', moderate- 
sized Whales, 15 to 17 feet in length. In the skull the mesethmoid 
is ossified; the nasals are sunk betweem the up])er ends of tlu‘ 
premaxillae. There are but a single pair of tt‘eth in the man(lil)U^ 
attached to nearly the middle of its length (whence the generic*, 
name). The vertebral formula is 0 7, b or 10, L 10 or 11, 
Ca 19 or 20. The sternum consists of four or five pierces. The 
amount to which the cervical vertebrae are fused varit*s ; but 
some are always fused. 

The only species which has ever been stranded on tlu' slumps 
of this country is ilf. hidens, an example of which was dewTibed 
many years ago as the Toothless Whale of Havrt^” ; it was an 
old animal which had probably lost its teeth. Kevtulbeh^ss it. 
received the separate generic and specific name of 
The animal lived for two days out of the water, and made, a sound 
like the lowing of a cow.” An instance of the rarity of the 
Whales of this genus is aftbrded by AL emuiparuH, of which only a 
single skull is known ; this was extracted from a dt‘ud body, found 
floating, about the year 1 840. It has ne.vtu* appeanal Hin<*.e. 
M. layardi is remarkable on account of the V(‘ry large Him of its 
strap-shaped teeth ; those curve over tin* u})]uu’ jaw in sn(‘h a 
way as to prevent tlie animal from fully ojuunug its Jaws. Tht^ 
case is curiously paralleled hy the Sabre-t.ootluMl Tigt‘r, This 
species is antarctic in range. From the opposite extrmaity of tin* 
glob^ coines A£ stejneyerl, again known by but a singU* skull It 
is singular on account of the large, sixes of brain ease, and is a 
natb/e of Bering’s Straits. AL hector i has its two te(*th situates I 
quite at the extremity of the mandible, and in this feature 
approximates to the genus BeranHifs, It was, iiuUted, confounded 
with that genus hy one naturalist. 

^ Bihamj Svensh AJead. HandL viii. IBsa. 

Flower, Trans, Zool, Hoc, x, 1878, p, 415 ; and II. 0. Forbea, Trot, Zool, Hoc, 
-1893, p. 216. 
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Zlphiu^ iK a which Ik also of world-wide range. Here 

aga,iu tlie number of s]H‘,ei(‘S is at present merely a matter of 
opinion. T]uh pn‘, valent iiix]m‘ssit)n, however, is that but a 
singlt'. sp(M*,ies exists, which will tliere.fore have the name of 
Z, ntriroKtrifi. Tlie. genus (and for the. matter of that the species 
too) may bt^ thus eharaet(‘risi*d iu com])arisou with its allies. 
Tlu^ nu*seithmoid is ossiTuHl as in but tlio nasals joined 

togi^tluT form the vtu‘tt‘.x of the >skull. Tluu'e are two teeth near 
tlu‘. sympliysis of tlu^, mandible, besides the usual small and 
** funetionl{*ss ” t(‘.t‘th in the U}>p<T jaw. Tlie vertebral formula is 
C 7, 1) 9 or 10, h 1 U(^a 21. 

The tbroat <»f a Ziphiun from N('W Z(Milaii(l was described by 
Messrs. Seott and barker* as havitig threci grooves on eaeh side 
Whetlun* this form is t.lu% same as von Himstb Z. norne ^clandiae 
is a tuatter <jf iloubt; but tin*. indi\idual to which his name has 
been ap])li<‘d was 2() ft‘et long, and had hut a single groove on 
each sid<‘. Kvtm in tlu‘ cxUumal cluiratd-crs of many Whales many 
})ointH reijnire cltMiring ui>. Otir knowledge. Ziphius dates from 
the y(‘ar 1804, wluma. skull “ eomple.ttdy pi^tvitied in a])])earance ” 
was piekisl up u})on the M<HliU‘rrauean coast of France, and 
des<‘.rilK*.d by tin* grt‘at (hivier. It was forty years btifore another 
Hpt‘(dnu*n was found. In tln‘ New Zealand spe(umen of von 
Haust alnauly ndtuTtnl to, tins body was scored by numerous 
lacerations. These wounds may have htiim <lue to lights among 
tlu^ Whales tlnunstdves ; the. h»rwardly-silnated t(‘eth would be 
ca]Hihlt» of intlicting smb woumls. Hut it has also been stated 
that tlu^ armed suekers of gigantic c.uUle-tish are res])Ousihle for 
tlusse Hi*rat<*bi\s. 

Itypemulofi is tho most easily - distinguishable genus of 
Zi])hioi<l WhaU’s. Its eharjubers are the. following: — The skull 
has euormouKly-<levtdo]»etl maxillary ciH'Sts in the adult male; the 
nu‘Hethmoi<l is not fully ossititHl, There is hut a single tooth to 
i^a<*h ramus of thtj have.r jaw, besi<U‘S, of course, the usual small 
ttu^th iu tlu^ u])])er jaw. The verUdu’al formula is 0 7, J) 9, L 9, 
{\i 18. The <wvicals mv fused into one nuiSH, more or fewer 
being free in other Zijbioids. The Htt*rnum (‘onsists of three 
piec'CH only, the last of which is bilitl posteriorly. 

'fhe nmm Jfjfpvnmlon. was givtm to this Whale by Colonel 
LiieepJale on account of tlu\ rough papillate tiljou the palate, which 

^ Tmnti, .xii. ISSa, p. 211. 
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were mistaken by that observer for teeth. It is curious that the 
name is really appropriate in spite of this mistake, though of 
course it would be so to all the Ziphioids. In more than one 
feature this genus comes nearest of all the Ziphiinae to PJiyseter, 
Its enormous maxillary crests are paralleled in that Whale ; but 
in Hy^erooclon their great thickness contrasts with the thinness 
of those of the Cachalot. The correspondence in the attachment 
of a rib to its vertebra by both heads is noteworthy. It is 
remarkable that in this particular Hy^eroodon is more like 
Fhyseter than the supposed nearest ally of the latter — Kogia, 

Of this genus two species are known. The best known is the 
common northern S, rostmtum (with many aliases) ; the second 
species from the southern hemisphere, S, planifroois, is only 
known from a single water- and pebble-worn skull. Its identifica- 
tion, however, depends upon the knowm accuracy of the late Sir 
William Flower. 

The northern species {Hyperoodon rostraUmn) has often been 
recorded upon our own coasts ; the first record of the stranding of 
this Whale was in the year 1*7 17. In that year an example was 
found at Maldon, in Essex, Like the Beluga, HypeQ^oodon rostratum 
gets lighter in colour with advancing years. The young are 
black , the old animals pale brown with some white about them. 
The under surface, however, is always greyish white. The length 
of this Whale reaches to at any rate 30 feet. But John Hunter 
had a specimen which he believed to be 40 feet ^ in length. 
The specimen, however, consisted only of a skull, so that error 
might have crept in. It has already been mentioned that the old 
males have enormous maxillary crests. According to M. Bouvier, 
who has lately made an exhaustive examination of the anatomy 
of this Whale,^ the females occasionally exhibit the same crests, 
which are thus presumably of the nature of spurs sometimes seen 
in old females among the Gallinaceous birds. The number of 
grooves upon the throat is in dispute in this Whale as in Ziphius. 
One pair is the usual allowance ; but Kukenthal found four in 
some embryos studied by him. Attention has already been called 
to the voice of Ziphioid Whales. Hyperoodon neither " lows ” nor 
bellows,” but “ sobs ” ! Hyperoodon rostratum is a gregarious 
Whale, going about in herds, or “ gams ” as they should techni- 
cally be termed,' of four to ten or even fifteen. This Whale 
^ Ann. Sci. Nat (7), xiii. 1892, p. 259. 
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c*iui leap out ot* tlu' wator, and wlnlii in tho aiv can turn its 
head iVoiu side to sid(‘, a ea}>ahility which lias not Ixaui mentioned 
in any other Whalt*. It. ea.n also stay un<l(*r water for an xnmsually 
lon^^ period. (’apta.in tlray/ who lias made a,n aciuirate. study of 
this s])eeh‘s, statt‘s that so lon;^ a jxu'iod as two hours is the limit of 
endurancHo, this t‘V(‘nt oe-euiTial in the ease, of a. liaqiooned Whale. 

Fam* 2. Delphinidae.-’-This family, which includes the 
pfri'atiu’ number of (<(‘taeoLmuy thus h(» eharaeteriscul : — Whales 
of small to mod(‘rate size. Teeth as a rule numerous, and 
])resi‘nt in tlu^ up]>(‘r as well as in the lower jaw. Maxillae 
without larg(* eri'sts; the jiteryjjjoidsvofUm meetiiiL^ in the middle 
lim‘, enclose an a,ir space o])(m behind. Tlu^. anterior (five to eight) 
ribs an? two h(*aded, the. jiosterior with tulu»rcular h(?ail only. The 
sternal ribs are ossitiiul. 

'riie Doliihins and Porpoises, a.s already stateil, embrace the 
gr(‘ater number of t‘xistiug specii?s of Whales. Sir W. Flower and 
others who have followed him, allow nineteen genm*a. But as to 
t.lu* exaid numbm* of known sjwicies there is much uncertainty. 
That very careful observer, Mr. Tru<‘, eonsidtu’s**^ that there are 
fifty which demand nu-ognition. As many as one. hundred have 
reecivi‘>d numt‘s. The matter is one whiidi is perhaps hardy ripe 
for dt*e.ision. All the Bolphin tribe are, for Whales, smallish 
animals. Tht‘ Killer Whale, is the only genus (or species ?) 
which usually attains to more than motleralt? bulk. Tin? rather 
mysterious IMphimts 'U5 h?et in length, of M. tic FnS- 

minville, wouhl seem to In? a Ziphioi<l ; it was descrilied as having 
a Vi?ry poiuteil bi‘ak, ami as having the ilorsal fin situated near 
the tail ; HU(*.h (diaraeters suggest a Mcnoplodon. 

The gmius !Mp/(iNftpfrnf.% the Beluga or White Whale, con- 
sists of but a single s]H*cies, though as usual more than one 
nanu? has heiui givi*u to supposeil <UfrmHint spt*cn‘H. It is char- 
uetmusetl as a genus by tlu? following asseml)lag<‘ of structural 
featvm^s: -It has only iught to ten teeth oceujiying the anterior 
part of tlu» jaws only. All the cervical vertebrae are free and 
unjoimnl The vorttdmil formula is (1 7, I) H (or 12), L 9, 
C)u 'fhe pterygoids an? wide apart, though they converge 

as if about to meet at their posterior ends. There is no dorsal 
fin. The colour is white. 


» Pror. %mh Sue. t882, pp. 722, 726, 

« PulL (\S. .yaf. Mus, Nu. .MO, ISSD, p. 7. 
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The Beluga is a northern species purely. The reputed form, 
J). kingii, was said to come from Australian seas; but there 
seems to have been an error in this statement. It is interesting 
to note that the white colour, so characteristic of the genus 
and species, is not found in the young, which are blackish. They 
gradually pale as they advance towards maturity. Ddjphm- 
apterus leucas reaches a length of 10 feet, and like other 
Porpoises will ascend rivers in search of food. It is said to 
be specially addicted to salmon. Among the contents of the 
stomach have been found quantities of sand. But this habit ol‘ 
swallowing sand or pebbles has been noted in other Whales. 
Whether it is or is not accidental (taken in with ground-living 
food), it seems hardly likely that it is used for purposes of 
ballast ! The Beluga has a voice ; but the name Sea Canary ” 
is hardly suitable to it. A specimen of this species, recently 
described from the shores of Scotland (it is often thrown up 
upon our coasts), which had got entangled in the stakes of a new 
net, was regarded by the natives, on account of its white colour, 
as a ghost. Externally, besides its colour, the Beluga is remark- 
able for possessing a distinct neck, which is correlated of course 
with the freedom of the cervical vertebrae, and is also seen in 
Platamstidae. 

The Narwhal {Momdon) is closely allied in structure to the 
last genus. It has the following anatomicjal characters: — The 
teeth are reduced to a single '' horn in the tii)per jaw, wliich 
is rudimentary in the female. The U(‘ek vertebrae^, are free. The 
vertebral formula is C 7, 1) 31, L G, Ca 2G. The pterygoids 
are as in Delphinaptems, and, as in that gtuius, therci are no hairs 
upon the face or dorsal iin. 

This genus is of course most obviously charucUirised by the 
twisted tusk of the male, which is occasionally double. Tliis 
tusk has given to the only species of the gtmus, M monovefos, 
both its generic and specilic name. Tlie animal has a spotted 
colour ; but, as in the case of the Beluga, old animals tend to 
become white. The use of its horn to Mottodon has been 
debated. In the first place it is clearly a scKJondary sexual 
character. The males have been observed to cross their horns 
like rapiers in a fencing match. It may bo that they are used in 
more serious combats. An ingenious suggestion is that the long 
and strong tusk enables its possessor to Im'ak the thick ice and 
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mako a lm*athiti|L( A third su^^H^stiou is duo to Scores])}^, 

who WHS hu,l to make it troiu havin*^ taken out of the stomaoli of 
a Narwhal a laru;o ska, to. Ho hold that with its tusk tlio Whale 
onil)al(Ml tho, fish ami thou swallowed it. The Narwhal is not 
lar;^i»,, In l\»ot (U‘ so in loiii^th. Ihit Laooi)odo, who was apt to 
(‘-oinpih't witlt lack of disc.riminatiou, sjuMiks of GO feet long 
Narwhals. Mo notion is purely Ar(»ti(*, and hut throe or four 
spiu'.imens ha,vo cv(»r Iuhui (^ast up on our shon^s. 

Of triu* lN)rpois(‘S, t^tuius I^horttvntu theri^ are apparently 
H 0 V(‘ral sptuaes. Tlu^ gjmius itstdf has tht‘. followiujg characters: — 
The tooth are sixteen to twenty-six on oa.eh half of each jaw; 
tluur oa-owns an^ (‘oiuiu-ossod atul lohed. 'rh(». ptoryg;oids do not 
mta^t. Tluj ilorsal lin ha.s a row of tuhorehis along its margin. 

Tlu} l\)rpoiHe of our (‘oasts, P. ronnnnnin, is a smallish species 
(5 to 8 feet in hmgth. TluuHi are two to four hairs pri‘,scnt in 
the young; its oohmr is hlaek, generally lighter on the belly. 
The first six eervit'al vox’tehrao, av(‘ fustul. Th(». ribs vary in 
numhtu’ from twelve, to hairtotm jiairs. It is a gn‘garious Whale, 
ami will asee.nd rivtu’s; it has hutni stam for example in the 
Seine at Taris. 'fho name Porpoise is often vvriUtm Torkpisce, 
whieU of eour.H4^ sliows its origin. Vt‘ry eonvenimitly it was 
regardi'd us a, fish, ami the.ndoro alli)W(Hl to he t^ateu in Lent. 
Tint (‘idohraUul Dr. ('aius, a gourim't as wtdl as a physician and 
the rtdounder of a eolh‘ge, invented a ])arti(mlar sauee wherewith 
to dn*HS this royal dish. Hoim^ time since Dr. (Sray described a 
IN)rpoiHO from Margate as a <listinet speeh^s (see y. I>42) on account 
t)f the tul)er<‘b‘s, whiidi are now known to he a gtuu*rie, charixcter. 

Dr. IUn'meiHUu‘s /*. spinipf'tutln seems, however, to be really 
distine.t. It was captunul iu*ar the mouth of the Hio de la Plata. 
It is more tubereulated on tla*, fin and l»ack, ami has fewer teeth 
(sixUnm as against twenty -six). 

Mi^ True’s /*, flnllU of tlu^ Pueilit'. (where the (Jommon 
INirpoise also <h‘c\u*h) is characterised (dtitdly by its very long 
vertebral column, consisting of nitiety-eight veutebrae ; there 
are only sixty-tught in the other Hjanues. Tluj Kastern genus 
Nronuris is pbrntnl with Phovavm by Dr. lUauford. It practi- 
ctilly only dillers by the almence of a dorsal lin. It is only 
alamt 4 feet long, and inhabits the seas of India, Capo of Cood 
Hope, and dapan. Tin* one Hix^cies is called K phocaenoides. 

The gtmus (Hohivcphalun is to he defined thus: — Teeth 
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seven to twelve on each side, confined to anterior end of 
jaws. Skull raised into a prominence behind the blow-hole- 
pterygoids large and in contact. Pectoral fin long and falcate; 
dorsal fin present. No beak. Vertebral formula C T, D 11, L 11 
to 14, Ca 27 to 29. Six pairs of the ribs are two-headed. 

The best known species of the genus is the Ca’ing VTiale, 
0. melas} This animal reaches a length of *20 feet, and is thus 
one of the largest of the Delphinidae. It is gregarious and was, 
even is now, much hunted in the Faeroe Islands. Its sheep- 
like habits (embodied in one scientific name deductor) enable 
it to be easily driven on shore in herds, which are then har- 
pooned. The foetus of this Whale has a few hairs ; the number 
of phalanges in the two middle digits is very great, as many as 
eleven to fourteen. G. scammom, G. Irachxj'pUrm, and G. indieus 
are other reputed species of the genus allowed by True and 
Blanford 

Grampus is a genus allied to the last. It has no teeth in 
the upper jaw, and but three to seven in the lower jaw, near the 
symphysis of the mandible. The pterygoids are in contact. 
There is no beak, and the pectoral fin is long. There are twelve 
pairs of ribs, of which six are two-headed. Apparently there 
is but one species, G. gnse%s, known as "Eisso’s Dolphin.” 
It is a Mediterranean and Atlantic form, and is not common. 

The genus Orca has as characters : — Teeth ten to thirteen, 
long and strong. Pterygoids not quite meeting. Vertebrae 
0 7, D 11 to 12, L 10, Ca 23. The first two or three fused. 
The dorsal fin is long and pointed. 

Of this genus there may be more than one species ; but the best 
known is the Killer Whale, 0. gladiator (Fig. 180, p. 341), often 
spoken of as the “ Grampus.” ^ It is marked with contrasting bands 
of white or yellow upon a black body-colour. The animal grows-to 
a considerable length, as much as 30 feet. Orca is a powerful and 
rapacious Whale; and Eschricht has stated that from the stomach 
of one, thirteen Porpoises and foiuteen Seals were extracted. They 
will also combine to attack larger Whales, and Scammon has 
related how he witnessed such an onslaught upon a Californian 

' See an easay on the hunting of this Whale, by S. H. 0. Muller, in F»h and 
Fisheries, Edinburgh (Blackwood), 1883. 

2 Grampus being a contraction of grand ‘poisson is an obvious name to apply 

to any Wbalo. 
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G-rey Whale, “ Belua truculenta dentibus,” olmorved Olana ^Magims 
of this Cetacean. The high dorsal fin has been much exaggerate<l 
in old drawings; it has been even represoutcd a.s strong and 
sharpened at the end, so as to be capable of lapjang open the 
belly of a Whale. The fact that it sometimes lies over a little 
to one side is responsible for anotlier anecdote : that an I'xainple 
of this Whale was seen to retire with a couple of Sisals tiu-ked 
away under the flippers, another grasped by the dorsal tin, and a 
fourth in the mouth ! “ When an Orca ])ursuos a whale,” wrote 

Dr. Frangius, “ the latter makes a terrible bellowing like a bull 
when bitten by a dog.” It is probable, according to h’. (hivicr, 
that this Whale is the " Aries marinus ” of the aneitmlis, ciirtain 
bands of white upon the head giving an impression of c.ui'ved 
horns. It may also be the “ horrible Sea-satyrti ” of Kdmund 
Spencer. 

Allied to Orca, but distinguishable from it by somt- ratlufr 
minute peculiarities, is Pmidorca. It may be thus dclined ; — 
Teeth eight to ten, much like those of Orca. Dorsal fin 
rather small, falcate. Vertebral formula C 7, D 10, L 9, (!a. 24. 
Six or all the cervicals united. The curious fact al)()ut this 
Whale, which embraces only a single apccics, P. mmldciw, is that 
it was first known in the fossil condition from remaims (Ii.scov<'r(id 
in the fens of Lincolnshire. An important day for cidiologists 
was that on which a whole herd entered the Baltic and furnislual 
material for a better study of this Whale. It is not., any muni 
than its near ally (?rm, confined to northern seas; for s(ivi*ral 
examples, at first relegated to a distinct specioH wo'idioiial in'), 
have been obtained from the seas round Tasmania. 

Oroella (which has been written Omidla.) Ims fourtemi to 
nineteen small sharp teeth in each half of each Jaw. Tliii 
pterygoids are widely separate. The dorsal tin is small and 
falcate. The vertebral formula is 0 7, D 14, L 14, (Ja 2(5. 
Seven ribs are two-headed, and five of them reach the sU'rnum. 

This genus contains but a single species, 0. hnvimstrin, whic-h 
is both marine and fresh-water in habit ; it occurs in the Indian 
seas, and in the Irrawaddy even as far u]) as 900 miles from the 
sea. Some regard the fresh-water individuals as a distinct form, 
0. fiv,mi7udis. 

Sagiaatias is a genus known only from a skull, which is 
remarkable for the elevation of the premaxillac. into a crest ; the 
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aft* nliort, luul th(*i‘o ure thirty-two tooth in each half 
of (*ut*h ja\N. 

frrri^hr in known from two akulla which are provided with 
t,<*n tt> twidve tt‘t»th in taadi half of eiudi jaw\ It in intermediato 
h(*t\vc(m (tlohirr^fha/ua, Undnjnfs^ and Lat/rnorhjpirhvs, according 

Sir W. Flower. 

^'ht* gemiH IhlphimiH containa the. Dolphin, 1), deliiMs? Hu*, 
gtanis may he e.huraeteriHod uh foUowH:— Teeth ainall and 
mnnm’ous, forty-Ht‘ven t<» Rixiy-live. V<‘rt(‘hral formula 0 7, 
1)14 or IT), h 21 tJV 22, (’alU) to 32. The atlas and axis are 
fowal, tin* rt*Ht Tint palatal hordtT of the. maxillae, is 

<leeply grot»vt*d. The iins an* falcate ; the beak long and distinct. 

Tie* <'omnmn D<»Ii»hin of the Mediierran<*an shows so many 
variations of colour, slight differences in the. proportions of the 
httnoH of tlu‘ sknll, atid in t.he number of the teeth, that it has 
hc(m divided tq» into at least seventinm “ H})eeies.*^ But M, 
Fischer, who has studied many of these forms, <loes not admit 
thtau, and most students of this gnmp ()f inamnmls ftdlow him in 
the mutter. Tlu* Dolphin is and has been the most familiar of 
( ’t*tae(‘aiiH : in <'onHt»qnen<ie it has nt’cunmlaUul much anecdote of 
a mythical eharaeter. Tim extreme, intelligtaiee*. and goodwill 
towanls man assigned iu this ereaitiro hy the ancients are possibly 
due to the amanaly of a creature ostcnsihly a fish showing many 
of the eharaeters of higher animals. Us unfishlike intelligence 
batlted the early obs(*rvers, who at once cntlowed it with esjjcci- 
ully advajieed attributes. Ilenet* the stories of Arion and others. 
The li‘apiug t»f tlm Dolphin out t»f the water is cxemi»liiied in 
nmny Metliletrataam coins and e<jats of arms; tht* heraldic 
doljddn is represented with an ar<'hed hack as in ]t‘aping. The 
Doljthin reaches a length t)f somt*. 7 f<‘et, and appears to he 
world -wide in range. Bossihly distinct is JJ, h)7i(fuuiHlri$, 
elmraeterisetl, us the name denotes, hy the very long Iwuk; it ^ 
has also nH»n* tiH*th and is a native of Malabar. roBeimi(Ti$ 
again nuty 1 h* u third sjMnaes (tf Del phi hub. It comes from 
Torres Straits, and liastla^ under parts rosy in colour. 

The getiUH DmlelphimtH has, like DelphmuH^ a distinct beak; 
but it has not the grooved mnxiUaries. No other character of 
importance apjH^nrs to Htqmrnle it from Drlphimts, 

> SiM« Site, Linn. ItiuHhnu,r^ ; na<l for aia»tht*r tigurc, alRU coloiirctb 

rtiwor, ill Tt'ttns* Xoui, Sue, \i, ISSO, |t1. t. 
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The genus consists of some eight widely distributed species, 
which are none of them largo Dolphins. 

Ldgenorhynchus has the following assemblage of characters : — 
Head with short, not very distinct beak Dorsal and ])(*ctoral 
fins falcate. Teeth small, twenty-two to forty-five in (Mich hall* 
jaw. Vertebrae ranging in number from sevonty-tlirt'C to ninety- 
two. Pterygoid bones either in contact or separate*. There are 
fifteen or sixteen pairs of ribs, of which six are two-luiadcHl. 
Of this genus Mr. True allows eight spi^cic's, which have l)(*en 
increased by a ninth since the jiublication of his “ lievision.” * 

Two species of Zaffe^iorhynchvs are known from our (*oasts ; 
the rest are mainly southern in range. The British s])e('i(*s a,r(‘, 
firstly, L. albirostris, a Dolphin of some 9 foot in length. It has 
a large number of vertebrae, ninety-two in numb(*r. L alkiroKtrlii 
is a rare species, the first record of its occurrencii on these shores 
being in 1834. Since that date some eightemi individuals havc^ 
been shot or stranded on the shores of the Ih’itish lsl(‘s. Tlu^ 
second British species, Z, atudiis, differs in colour from thes first. 
As in the last, the upper parts are black and tlui under parts 
white; but in X. aontas there is also a stri]>e on tlu5 Hanks, 
brownish in colour. It has fewer vertelirac, not i\mv< than 
eighty-two. 

The next genus of Dolphins, f^otalia, i>s chara(‘ti‘riH(*d by — 
Teeth tolerably large, twenty-six to thirty-liv(^. Tlu^ vt*rt(*J)rnI 
formula is 0 7,D 11 or 12, L 10 to 14, (la 22. Tlu^ jittuygoids 
are not in contact in the middk liiu*. Tt lias a distinct b(*ak. 

Of this genus there are some six species (tlu^ exac^t uumlK‘r,as 
in so many other genera, cannot lui posirivoly usserted), most of 
which are fluviatile or estnariuo in habit. Thty arc^ also on tlu* 
whole characterised by their pale, if not actually white, coloration. 
8. sinensis of the Amoy is white with pinkish tins. 
guianensis is American as its name denotes. It is figtircnl 1»y van 
Benedeii as of a pule brown colour. It is v(*ry abundant in tin* 
Bay of liio de Janeiro, and has the reputation of being a friend of 
man like some other Dolphins. The natives hold that it will bring 
to shore the bodies of drowned persons. The most singular Hpeci(*s 
of the genus is that recently described by Professor Ktik<mthul 
as 8. teioszii/ This animal is purely fresh-wat(^r, being found in 

I JiuU JKH. Mit No. as, 18811. 

3 Zool. Jahrb. ^yst, Theil^ vi. 1892, p. A V2. 
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the Oaniaroon river, where it is extremely rare. The nostrils 
(blow-hole) are prolonged into a snout-like process, a fact which is 
of interest in connexion with the assertion that in Balaenoptera 
the blow-hole is puffed out during spouting. What is temporary 
in the Rorqual appears to he permanent in the Sofalia. More 
remarkable still, perhaps, is the assertion that it is a vegetable- 
feeding Dolphin- This is not a mere assertion except that it 
may not apply universally; for in the stomach of a specimen 
nothing but vegetable debris was found. But in the stomachs of 
other Whales (e.g. BhacManectes) vegetable matter has also been 
found, which may perhaps have been taken in accidentally with 
the food. 

Steno comes near Sotalia, and Dr. Blanford has transferred 
to it (under the one name of Steno perniger) the two species, 
Sotaha gadamu and Sotalia hntiginosa. It is, however, to be 
distinguished from Sotalia by the following characters : — Teeth 
large and few, twenty to twenty-seven on each side of each jaw, 
with furrowed surfaces to crowns. Vertebrae C 7, D 12 or 13, 
L 16, Ca 30 to 32. Pterygoids in contact. There are but two 
species apparently (not counting Dr. Blanford’s). 

Tursiops is not a very easily definable genus. These 
are its chief features : — Teeth large, twenty -two to twenty- 
six in number in each half of each jaw. Vertebral formula 
C 7, D 12 or 13, L 16 or 17, Ca 27. Pterygoids in contact. 
Beak distinct. Some five species are allowed ; but it seems 
to be difficult to differentiate the others from Tursiops tnrsio. 
This, the best-known form, is quite or nearly world-wide in 
range, and occurs, though not abundantly, on our own coasts. 
Mr. True has observed that the eyelids of this Whale, whi^h 
is largely hunted on the American coast, are as mobile as 
those of a terrestrial mammal. The name tursio ” is derived 
from Pliny. Belon would also derive from this word the 
French vernacular “marsouin.” The latter term is sometimes 
regarded as a corruption of " Meerschwein,"’ but it » would seem 
to be more probably derivable from '' marinum suem,” from the 
Latin direct. T. tursio has the back black to lead-colour; 
the under parts white. In the reputed species, T. alusalam, 
from the Red Sea, the back is a dark sea-green. T. tursio reaches 
a length of 12 feet, but is more usually smaller. 

The genus Tursio must be carefully distinguished from 
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ykrsio/^a. It lias no dorsal liin the teeth are small and numerous 
(torty-four), and tlio ])toi*ygoi(ls arc separate. There are two 
species, T. homt/is ami T. peronii, tlie former being northern and 
the latter mon* widely spread. 

The gtums Ceplutlorhyncinis has for its chief characters the 
following: — Teeth twenty-live to thirty-one, small and sharp. 
Pterygoids widely separated. Dorsal lin not falcate, but tri- 
angular or ovate in iorm. Deak not well marked off from the 
Iiead, The species of this genus are all southern in range; four 
an*. ])eidmps to be allowed. 

Fam. 3. Platanistidae. ■ -This family of Odontocctes may be 
distinguished from the Dol])hins by the hdlowing assemblage of 
structural features: (Jtu*vical vertebrae all fnn^, and each one of 
some length (for a, (Vtaccan). Jaws long and narrow, with a 
(Maisiderable length of symphysis. Teeth very ninncrous. 

This very nuMigre series of differential charaeters is largely due 
to Pontoporia on the Platauistid side, and to Aronodim and 
Ihlpk'nmpterifH upon the Didphiniil side. Otherwise the family 
Platanistidae would be extnmiely distinc'.t. The two last-named 
g(‘U(*ra huvti st‘p<irute cnnwical vm'U^hrae, ami in tln^ Ikduga at any 
rate this is cxpn*ss(Hl externally hy a ([uite distinct neck. 
Moreoviu*, as ]\Ir. True has ])ointe(l out, the pterygoid hones have 
not tlui involuted cavity below which characterises other 
Dollduns; and tliey have, what other Dolphins have not, an 
articulation outwards with the roofing hones of the skull. Sir 
W. Flower described the* fH<*t tha.t in Inm (and tlu* same occurs 
in PiuitopoTuC) tlie ])alatines arc scj)arat(Hl from i‘ach other hy the 
intervention of the vomer. In this feature tliey reseinblti certain 
Ziphioids, JkmrdiuH, (hdodoit ( =« MvmpUnlon) yr((y% and llypero- 
od(>n>. The true I)oIi)hins also ai>peur show the same inter- 
vention of the vonu‘r in a few eases. Tht*re is nothing, therefore, 
<listinctivc from the Del})hinidae in this featim*. 

The oxistencte of <*artilaginouH sternal ribs in Jnia and 
PI((fnt\iAt(i shows alHnity lu^twaum the.se two genera and the 
Physeterulae. Ptuduporia is Dolphin-likti in this ]>urticular, as 
it is also in the modt*! of articulation of the ribs with the verte- 
bral column. Hut this last matt(*r has already Ixnm diuilt with. 
The ])rincipal reason for placing Pimtoporia with the other two 
genera is the close resemblance which its skull l)ears to that of Inin, 

The first genus of this family wliieh will he uotic^ed is Jdatanista, 
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The following are its main characters : — Dorsal fin absent. Eyes 
rudimentary.^ Pectoral fins large and truncated at the extremity. 
Teeth, about twenty-nine in each half of each jaw. Scapula with 
the aCTomion coinci din g with its anterior edge. Skull with enormous 
maxillary crests, and with the palatines entirely concealed by the 
ptCTygoids. The length of the above definition will serve to 
mdicate how anomalous in many particulars is the structime of 
this “ Dolphin.” 

There is apparently but one species, T. gangettca, the “ Susu.” 
The Indian vernacular name is derived from the. sound that the 
or'imfl.l makes when spouting. It is an inhabitant of the Ganges 
and the Indus, together with their tributaries, and 'ascends very 
high up its streams. It is also thought to be purely fluviatile 
and never to desert the rivers for the sea. Platmmta lives 
chiefly by grubbing in the mud for prawns and fish. Grains 
of nee have also been found in the stomach, but this would seem 
to be accidental. The long snout of the Susu has been compared 
to the long snout of the Gharial, a native of the same region. 
This Whale grows to a length of over 9 feet, but this length is 
exceptional. Its anatomy has been elaborately described by Dr. 
Anderson.^ 

The next genus, Inia, is thus to be characterised : — Dorsal fiii 
rudimentary , pectorals large and ovate. Teeth, as many as thirty- 
two on each side, often with an additional tubercle. Skull without 
large maxiUary crests ; palatines not hidden liy pterygoids, but 
divided by vomer. The vertebrae of this genus are few in 
number, only forty-one in aU, which arc thus distributed : C 7, 
D 13, L 3, Ca 18. The peculiarities of the vertebral column 
are several. In the first place, as has lieeii mentioned in the 
definition of the family, all the cervicals are separate and 
individually of some length. Secondly, the axis has a better 
trace of an odontoid process than in any other Whale except 
Platanista, where it is even more obvious. The lumbar region is 
remarkable on account of its resttictioii to three vertebrae. The 
sternum, by what we must regard as convergence, is somewhat 
like that of the Whalebone whales. It consists of one piece only, 
of a roughly-oval form, to which apparently only two pairs of 
(cartilaginous) sternal nbs are attached. In the fore-limb the 
proportions between the humerus and the radius are more like 
^ Anatomical Researches Turman Exp. 1878, p. 417. 
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thoRc of terrestvial luaminalH ; /.r. tlu‘, liumtn’us is (liHtinc.tly t-lu* 
lonj^^or, the nnivorso tisually oblaiiiin*;- ninon;j: Whalos. ILit 
Plata tiisUt> again agriHis with Inia. Thi* Itvtli iin' rtanarkahlt* 
for the fact that the hintlt‘rmost ones of tlu» stM’itm hnve an 
additional 1 o1k‘- ; they are not i>urely ('onii^al im art* those of 
WhalciS generally. 

There is hut one H]H‘eies, hiitt tfvoJfWnaiii, which inha)>its the 
AniazoTis, and grows to a Itnigth of 8 f(n‘t. Its colour 
variations tire ratlicr (^.xtraordinary, unless t.hcy can lu* st*t down 
to sex, which has ])ct‘U denied. Sonu* individuals art^ wholly 
[)ink; others are black ahovt», an<l ]nnk beiu^aXh. This Whale is 
believed by the Indians to a-ttack a man in the water, and it is 
added that tlie iJotaNa of the same st-rtMims will <h*fen<l him from 
these attacks ! Naturally, thendore., suiH‘rstiti<ms 
attaches to this Dolphin, which is tiresome to the nalannlist who 
wants s])ecimens, as Proftwa* L<aiis Agassi/, batnd. 

In the genus Poatoporia^ tin* dorsal lin is well ileveh»iH‘d 
and falc-atc. Tlui teeth are vt*ry numerous, 2b U in all Tlu* 
ribs articulate as in l)ol]duns. The skull closely ri‘Hcmblt*s that 
of fnia, uud the Hca]nda is, us in that genus, “ nonnal.*^ 

Tlie ])roi)er name for PatUapavia is really malt f phi a, whitdi 
name was lirst used by (lervais a month or two before Dray, who 
separated it from tin*, vague IMphiaHA of its original diHcovi*n»r, 
(Jervais himself. It lias a longer snout than inia, whh’h, luung 
bent towards the extnunity in a downward tlircctiim, curit^usly 
suggests the skull of a CUirlew. In dt*tHils, howe\t*r, tht» skull is 
(‘.xeeodingly likti that of Initt, It is m^arly symmctrh'al. 1'luj 
vertebral formula aiipi^nrs to be tint following;-* 7, D 10, I. h, 
Da 20 s=^2, just one over the mimbtT of the v<‘rtt*bi\u^ in 
Inia. The storuum is in two ]mHH*s. Of tin* Uni pairs of 
ribs the lirst three are douhhi-lnwitMl. These and the next have 
sternal moieties joining the sternum, of which th<^ lirst ihrett are 
OHsifit^d, the last i)eing apparently mcrtdy a liganumt. 

There is a single species of the genus, /*, hiaitirillii This 
Whale is described by Mr. Lydekkor as being of u tdcar lu’own 
colour, harnionising with the waters of tlie estuary <»f the 
Amazons and the La Plata which it inhalnts. The same colour 
characterises Sotalia 2 mllida of those parts of the world, and 

1 Flow()r, Ttuhb, ZouL &!oc, vi. 1867, p, 106 ; md Bunetjijitor, Pm. ZmL 
1867, p. 484. 



XIl 


KOSSIL WHALKS 


383 


may bo a. colour a.(laj)Lation. l>ut tbo (‘xtaiit accoinitH of the 
colour of this Dolphin vary — (piito ponsibly in ac(ior(lan(*e with 
real variatiouH, such as nri‘. exhibited by [n.ia already spoken of. 
Ponfoporht hhtiwviHiJ is a smallish Dolidiin some 4 ft‘t^t in length. 

Fossil Odontocetes. — Several of tlu‘. existing gtmera of 
Dolphins are also known in a fossil condition, us well us 
Zi])hioid Whales elostdy ridated to existing forms. We shall 
deal hert‘ only with a, ftuv g<‘n(n’a of fossil Otlontoc^ett^s whitdi 
de])art in tluur stru(‘.tur(‘. from existing forms. 

Tin* giums Phyrndun is Mioeem*., and has hemi found in 
Pa-tagonia. It ap]H‘ar8 to be. must nearly allied to the. Physeteridae, 
but should prohuhly forma distine.t family. Plrymlon was not so 
large as the skull measuring only some 10 H‘et. It 

thus eonuss m*arer in ptant of size to KoyUt^ and it is interesting 
to note that its relal ively-shurttu* snout is also suggt‘stive of the 
<lwarf (Niehalot. Tlui general outline of the skull is, however, 
morti likt‘ that (rf PkytiHi^r, and there is the mim <leop cavity for 
ihi\ lodgnnmt of spermutn^ti. The main of interest in 

the. skull is the pn^siuuHi of teeth in both jaws, and the fu<‘t that 
two or threu* an*, kxlged in the pn'maxilhu*. This is j^nuiisely 
what is fo\md in tln^ most ancient Whales, the Zi‘uglo<li)ntH. 

Kxtinct Dolphins, ajiparimtly referahk^ to the Platanistidue, are 
the most nunuirous among tin* earlier forms of (’etaet^uns, and it 
is siguiiieant that the. (uirlit'st known forms of these gt) hack to 
the Kocene, 

The gemis IiilojmiH of Mr. Lydekker,^ with onit sj)ecieH. /, 
naicaaiaft eomes from riK'ks which hchuu to lu* of that age. j The 
hack part of iho skull of this animal, tlu^ only part of the skull 
known, has the sanu^ stjuarish e.xcavatiou of the maxillaries that 
eharneteriw‘s /am ami Pontoparut. Its lowt*r jaw was slender 
and poHH(*.Hm‘d ntumu'ons teeth, f 

The long snout and jaws of Platanistuls, (‘sjundully exaggerated 
iti PotUopoTuf among living forms, are constantly found in those 
Tertiary Platanistitls. 

KuthirnnhlphinhwA a beak thn*e and a half times the length 
of the eranium, wluwas in PonU^poria the proportions are us 2 ; 1. 
The teeth too wort^ very nutnerous. 

The genus Arr/yrovetus, from Patagonian Tertiary strata, was 
an animal about as largo us the existing Dtdphin, It had tho 
i Ptuc, %imh StHi. 1892, p. 668. 
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slciudin* rortU’iuu jind toHih of tin* Pl'danist ids and Un‘ 

squaml oxc4ivatit)us of tlu^ maxilluri<*s. Artjjfnuuiits pttfanintivuf^ 
pDHsessotl also a.rohaio characiors^ siij^jL^ostinjii; oarlior allinitios still. 
The two (u)ud)dt's (d’ tho skull instiMul ot* ludnj^^ tdostdy a,d])n*sHad 
to tho skull stood out in a way inon* likt‘ that mot with in 
terrestrial mammals. Tho nasal hones insli‘ad of iMunjur ahl»ro\ iatial 
rudiments a.re. well devidt)pt‘d as in the arehaie. Zeu^lothmts. 
The cM^rvical vertebrae of this Whale an* all ptudeetly free from 
eacsh otlmr and iudividuafly lonjj;, Tht‘ skull is on tJie \vhoh‘ 
bilaterally aymmotrieal ; this aoain is a featim* moiu^ pronomuHal 
amonj; tlie Platanistidae than aniong otluu* Otlotil-oeides. Ae<a>m- 
panyin^ these j^eneralisiid Ootaeean (dmraelers an* smne whi<*h 
show that tin’s animal was too Hpt‘eialisi‘d to be the <iin‘et an{*eHtor 
of any e.xistintf forms. The end of the mantUbb* was uplunual 
and without teeth, its form heinji!; quite uni<im» amonj^ (‘j‘taeea. 
Other allii».d forms, siudi as XarHittvhia and 
wshowed the tjaimi hm|j;Ui of the (*ervieal ViUlebrat*. 

A very distinct family of extinet Whah‘s is that of tlu‘ 
Siualodontidae. They to Konu*. extent hridj 4 <‘ over the gap 
between the ijxisting (hlontoeeti and tlu‘ KoeiUit^ Arohatu)ceti 
(Zeuiglodonts). 

The skull of these Wliales was on the whoh^ noljdundike. 
But they ])i)SHessed Us^th whi<*h were distincaly speeialis(*d into 
incisors, <'nni lies, and molars. The molars liavti a <H)arHt»ly-HtuTaU‘d 
cutting edge as in the Zeugbalouts, and are also to sons* extent 
two-rooted. But they an^ numerous, ami so fur approximate 
to the conditions wliieh ehuraeterise the more typieul imnh*rn 
Odoutocetes, t^qiuthuh>n was a long-lu^aked form, am! PfVHtjifulothf^i 
had a skull whose projiortions are nearer thtise of Aa///V/. 


SnR-OuuKu :b AlKilAKtX’KTl. 

This divisiiiu of the Whale tribe emhraet*s but a siugh* family, 
* Zeuglodontidae^ of wliieh hut u single gmius, Xvtujhtdm, ean with 
certainty be discriminati’d. 

Zeuglodon is an Kotnuie form of large sizt*, with tetdh whieh 
are limited in number and disposed in thn‘e serit^s as incisors, 
canines, and molars. The molars are douhli^-rooietl, a fact wliit'h 
lias given to the genus its name. The nasal hones being long 
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instead of rudiinoiitary like tlioso of other Whales, the Idow- 
hole lies more in the middle of the face. The skull, too, is 
not Whale-like in a number of other points. Tlius the pre- 
maxillaries take their fair share in the outline of the u]>per jaw ; 
and, furthermore, bt‘ar the incisor teeth. The jiarietals meet 
above in a crest and are not excluded from the roof of the 
skull. The vertebrae of the neck are in no way shortened ; 
neither are they fused together. The ribs are double-1 leaded, and 
the sternum is made up of several iiiecos. Some naturalists, 
particularly Professor D^Arcy Tliomjison,^ have assigned a ndation- 
ship to the Seals to these ancient Cotac^ea; hut others" have 
disputed this view chicily on the grounds that this characdors 
which appear to ho Seal-like arc simply (‘harai*,ters whicdi are 
generalised and so far at most not Whalo.-liko. Thus the long 
neck and the serrated character of the teeth may he aci’opted as 
Seal-like on the one hand ; hut on the other, a simple serrated 
tooth and a long neck are not hy any m<*ans features of organisa- 
tion which we should consider out of the way in an anciimt form 
of Cetacean which ])rohubly jireyed u])on ilsh. The humerus of 
Zeuglodon, according to Mr, Lydekker, puts out of court any 
possible near relationship to the Seals. I>ut the mattiu* under 
dispute can be further studied hy referimce to tlu^ three memoirs 
quoted below. 

^ Thompson, i. 1890 ; and (\ Jt. (tonttHit de Zaohgie, 1880, 

p. 225. 

® Lydekkor, Froc. ZooL S<h\ 1892, \u 580. 
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CITAPTEE Xlll 


CAUNIVOUA ' b'lSKlI’KDIA 

Order VH. OAENIVOEA 

TlUrt ordiT may In* Uum dffimal: — Small to lari>;c, (|uadrupeds, 
tii‘rri'Ht.riul, arlimi'nl, t»r aqiiatii*, ot‘ iwiially farnivoniUH habits. 
The Ifotih havt! umifnilly aharj) and cuUinjf fdyoH, and the canines 
art! wt>ll thn'cloiHul ; l.lut infiatirK ant amall, tiud lour to six in 
nnmU'r. Tim jutmhnr of tooa ia latvor Iohh than four. There 
art* UHually Htronji; anti ahai'ji tdawa. Tht! clavicloa tiro incomplete 
or alisont. In thit liantl thi! waphttitl anil lunar bonoH are always 
unitotl. Tho brain is well tUtvitlopod, anti tho homispheres are 
well t'onvolntuti. 'I'lii! stomach is always simple, while the 
catnunu, if pmsent, is always small. T'ho mtimbers of this 
jtronp have a dtHiiiluatc ami zonary jtlacenta. 

Tim fcwimss of the fharatitiTs used in tin* above definition is 
cliiclly owinK to tho fact that tlm Sisals anil Sea-lions, although 
thoy aro rofomltlo without a tlonht to this order, liavo undergone 
in their motamorphtmis inti> uiinutie animals st) many changes that 
some of tho main fiaitures in tho strneturo of tlnsir terrestrial 
rt*lativt*s havo heen lost. This gnmp will, however, be again 
charaeterisetl. We shall ileal at present with the land division 
of the. Carnivora, tlm Caknivoha FissII'KIiU as thoy aro generally 
termcil. The name is of eourso given to thorn to distinguish 
them from the eorrosjionding division of the. PiNNiPKniA. In 
tlm lat.ti*r grmi)i tho foot and ImuuIh aro inodiflod into “ fins ” ; in 
tho other tho tingors and toos aro cleft, as with terrestrial beasts 
goimrally. 

’ K<ir ft gwionil »«couiit of tliu oMtPolojty, hoi> Flower, /Voc. Zml. Soe. 1869, p. 4 ; 
•nii for muttoukr anatomy, Wimllo ami PiirHOim, /Vw. Zuol. Sue. 1897, p.'S70, and 
1898, i., lOZ. 
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'■ Sub-Oedee 1. FISSIPEDIA. 

A very marked featuf^ of the terrestrial Carnivora is to be 
found U 3 t the structure of the teeth. The incisors are nearly 
always six, and are somewhat feebly developed in many cases. The 


ExO 
BO^ \ 



Fig. 190. — Under surface of the 
cranium of a Dog. xj. a;pf. 
Anterior palatine foramen , AaS", 
alisphenoid ; as, posterior open- 
ing of alisphenoid canal ; BO, 
basioccipital , BS, hasisphenoid ; 
cf, condylar foramen ; earn, ex- 
ternal auditory meatus ; EosO, 
exoccipital ; Jim, fip, foramen 
lacerum medium and postenus ; 
fm, foramen magnum ; fo, fora- 
men ovale ; Ft, frontal ; /r, 
foramen rotundum ; gf, glenoid 
fossa ; gp, post-glenoid process ; 
Ma, malar ; JSlx, maxilla ; oc, 
occipital condyle ; oy, optic fora- 
men ; Per, mastoid portion of 
periotic ; ygf, post-glenoid fora- 
men ; PI, palatine ; PMx, pre- 
maxilla ; pp, paroccipital pro- 
cess ; posterior palatine 

foramen ; P^ presphenoid ; Pt, 
pterygoid ; sf, sphenoidal fissure 
or foramen lacerum anterius ; 
sm, stylomastoid foramen ; SO, 
supraoccipital ; Sq, zygomatic 
process ol squamosal ; Ty, tym- 
panic bulla , Vo, vomer. (From 
Flower’s Osteology,) 


canines are almost invariably very large strong teeth, and are 
always present. In some of the extinct Cats they reached 
enormous dimensions. The number of cheek teeth is not always 

identical ; but the last premolar in the upper jaw and the first true 
molar in the lower jaw, known as the “ carnassial '' or “ sectorial 
teeth, mark a difference in structure between the anterior and 
the posterior crushing teeth; those in front of the carnassial 
tooth have cutting edges, and are often merely small, conical 
teeth j those behind have broader crowns and are tuberculate ; 
those of simpler forms often trituberculate ; those of others 
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\vit;h nuiut'rouH tuliorclcs. Th« «inuis.sial tooth is often, hut 
hy no menus always, very muc.h larf^er and especially longer 
than the rest ol‘ the molar anil premolar series. It is less 
pronoHueetl in smue of the. omnivorous Aretoidea. The skull of 
the Claruivora is longer in th(% more primitive ty)»es, such as the 
(Janidae, and shorter in the, more, specialised Felidae. The,|i(hit, 
is hardly ever completely shut oif hy hone, though the postorbital 
process of tlu' frontal sometimes ajijiroaches the corresponding 
u])\vi||d lU’isms of the. zygomatic, arch. The palate, which is 
completely ossilied, sometimes reaches hack for some distance 
behind the teeth ; it always extends as far as the last molar. 
The tympanic bulla is often very inllated, and if Hatter, as in the 
Uears, is at any rat,e large and conspicuous. The lower jaw has 


S 



a high corouoid jiroeess, and the (tondyle is transversely elongated, 
this part of the bone being rolled ijito an almost cylindrical 
form ; it fits very c.losely into the glenoiil cavity, and the 
articulation is thereby very strnd — aji obvious advantage in a 
creature with so great a need for jstwer of jaw. 

In the vertebral column Ihe utlus always has large wing-like 
prixjestMis; the spine of the axis vertebra has a long antero- 
posteriorly elongated form. The transverse lU’tKiesHOS of the 
fourth to tlic Ki.\th cerviiyils are, as a rule, double. These 
features, however, thougli chanusteristic of the t’arnivora are not 
hy any imtaus ^Jjj^tinc.tive. The true saerum consists of hut a 
single vertebra to whiidi the ilia are attiuihed ; hut at most two 
other vi'rtohrae are fused with this, 'i'he clavicle is always small 
and sometimes quite rudimentary, or (iven absent. The spine of 
the Hwipula is well developml, aud almost eijually divides the 
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subdivisions. The caecum is never large, and may be, as in the 
Bear tribe, completely absent. 

The distribution of the Carnivora is world-wide, excluding only 
the Australian region, if, as seems probable, the Dingo of that, 
region is an introduced species. The most striking featui’es in 
their distribution are perhaps the following : — There art^ no Bears 
in the Ethiopian region or in Madagascar, and "But a singh3 species 
in the Neotropical. The* only Carnivora in Madagascar are the 
Viverridae, and of the seven genera there found six are peculiar. 
The Procyonidae are nearly entirely New World in range ; out of 
sixteen genera of Mustelidae only five are New World, and only 
two of those are peculiar to the American continent. Tlu^ 
Hyaenidae are limited to the Old World. 

The classification of the Carnivora is a mattiu' which is 
difficult, and which has therefore been very variously ellb^cted. 
It is unfortunate that the classification of Flower (based u])oti 
the researches of H N. Turner as well as his own, and acen^pted 
by Mivart) should fail when applied to fossil forms. For it 
separates with great clearness the existing genera into threi^ 
great divisions, the Cynoidea, Aeluroidea, and Arctoi(U‘a, d(iiina.hl(‘ 
by visceral as well as by osteological chavacUu's. Tlu^ ii])l)art‘Ut 
anomaly, too, of a single supposed Vivcrvine g(‘nus, to wit. 
BassaviBous, existing in America, while all the rt»>st of its kin 
are Old-World forms, was shown by his charact<*rs to Ih‘ 
neither an anomo,ly nor a fact. It will lH^ hctU‘r, tlu‘r(‘l‘or(*, 
to divide the Carnivora into the familit^s, F(didat‘, Muc.luu^- 
rodontidae, Viverridae, Hyaenidae, Canidae, Ilrsidm*, Proc^j^onidiu*, 
and Mustelidae, indicating at the same tinu3 th<' reasons 
for and against retaining the three divisions of Sir W. 
Flower. 

Fam, 1. Felidae.^ — This family includes only the Cats (/.r. Lions, 
Tigers, Cats,'’ Hunting Leopard, etc.), and is to he distingnislu*d 
by the following characters : — In the skull the uuditmy bulla is 
much inflated, and there is an internal se]>tum ; the parocci])il.ul 
processes are flattened against the bullae. There is no ali- 
sphenoidal canal. The dental formula is T C 1, Pm:$ to 2, 
M 1. The carnassial tooth of the upper jaw has three lobes to 
the blade; that of the lower jaw is without an inner cusp. 

^ See St. G. Mivart ‘‘On the Aeluroidea," Ptoc, Zool. 1S82, p. 125: ami 
The Cat, London, J. Murray, 1881. ♦ 
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Tho. an* tivt* on the fore-feet, four on the hind. The 

cju^emu is pr<‘Hout and small. This family contains but two 


^(uiera. /V7/.s and 

Th(' genus Frliit is 
very wid<^ in its dis- 
trihntion, btdng edm- 
niou to both the Old 
and tlu*. New Worlds. 
Its distinetivt^ <*hara(*- 
ters» as opposed to 
(h/imrhn*us, an^ mainly 
th<* following : — The 
claws art^ retnmtile, 
and tin*, retractility is 
more mark(‘<lly de- 
veloptnl than in the 
(Jluaitah* Tiu^ molar 
is not. Hfi nearly in 



Vm, -Section of iiu<litory IniUa of Tiger. a7)h, Audi- 
tory incatuH ; /a>, iMwioccipitnl ; c, Knstachiau canal ; 
it\ tu\ two cliambcrfl of bulla divided by soptuni ; 

their ai)t*rtun* of communication ; 1% periotic ; 
*SV/. H<|uamoHid ; A tympanic ring. (l<Yom Flower’s 


a. lint' with tliii ttiihar tnoth; this n\)pcr carnassial, iiiore- 


ttvtiv, hiiH an imu*r tulHjrcU'. Tho logs are rolativoly shortor. 



Fio. 104 . The phalatigi's' of th«* iniihUc 
digit of tim uiumiH of tho nhm {FHin 
/co), y j, ft, Thu cuntrul portion 
forudug tliu iut<*rual Hupport to the 
hiwuy claw ; A, t liu Iwmy lamina ru- 
tlcctcd around tho base of the claw ; 
////*. proximal phalanx ; middle 
phalanx; ungual phalanx. (From 
Flowor’H OaMwjff, ) 

animal is to he in a state of 


The complete retractility of 
tlui claws is a very distinctive 
feature of tho true Cats. It is 
brought about in this way : the 
terminal joint of tht>- toe, which 
is clad with the claw, folds back 
into a sheath by the outer side 
of or above tho middle phalanx. 
It is held in this position by 
a strong ligament. The flexor 
muscles straighten tlu^ phalanx 
which hears the claw, so that 
the natural position for the 
•etracte<l claws, which of course 


preHtu*v<*H them from fri(‘.tion; when wanted for aggressive pur- 
poHt*s, they are }udled into sight by tho action of the muscles 


alrtMidy mentioned. 

Much has been written as to the shape of the pupil of the 


< tit's eye. Womc careful observaijons upon tlie matter have been 
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made by Dr. Lindsay Johnson/ who found that out of 180 
Domestic Cats 111 ha*d round pupils, and that in 1!) the shajje 
was a pointed oval, intormediato conditions being, .iollbrcd by the 
rest. These 180 comprised males and females of inany varieties. 
When the pupil of the Cat’s eye contracts, it forms a vertical slit 
with two pin holes, one at oaeh end, through which alone light 
appears to enter. In the Cenet and tluf t’ivca tlic. contraction 
of the pupil is as in the Oat. In the Lion, Tigiir-in fact 
apparently in all the large Cats — the puj)!! retains its circular 
shape even when contraction is fully cilbctcil. Dr. .lohnson has, 
furthermore, made some interesting e.x])Ovim('nts ujiou the Real’s 
eye — a creature which has, of c.our.s(', to exert its ]>l)wcrs of 
vision in two media, and from one to the other. 'I’his is (‘Ifecttid 
by dilatation of the pupil when in the water, and its contraction 
to a vertical slit with parallel margins and romidial ends when 
in the air, the contraction being to some (‘xtent at least under 
the influence of the animal’s will. 

The coloration of these cre.aturos is V((ry varied; spots of 
black, or bordered with blatjk upon a more or less tawny grouiul- 
colour, is the prevailing pattern. Rtripes are also nmt witli, as 
jin the Tiger, but these are usually cross stu'iiHiH,’' while in the 
[related Viverridae there are many examples of longitudinal 
stripes. Finally, many Cats, iis for instance the. Ihnna and the 
Eyra, are “ self-coloured ” — have, that is to say, a uniform tint. 
Just as the unstriped Horse Honu»times shows trac(“s of the 
former existence of stripes, so the self-cttlouriKl Cats are (S'casion- 
ally spotted when young; this is markedly so in tlie casts of the 
Fuma; while the Lion is spotted as a cub, and in the adult — 
particularly in the lioness — tlmrc. are ilistinct imlications of those 
spots. It is evident, therefore, tluit there are grounds for rtt- 
garding a spotted condition to he antt!cc.dont, at least in some 
cases, to a uniform colour. There are divers explanations of 
these hues and of these changes. It is ludd by many that the 
coloration has a relation to the habits of the creature: the 
spotted Cats, it is pointed out, aro largely arbore.al ; this is 
eminently so with the Jaguar at any rate ; and in an arboreal 

* ‘‘On tha riipils of the Folidna," Proc. Zooh Zoc. 1R94, ]>. •IRl. 

“ “ Ohsofvatioiw ... on the SaalV Eya,” Pm. Zual. .S'lic. ISOS, j>. 719. 

“ It is noteworthy that in the Tiger some of tha »tri]>nH have jialo n'lUras and 
are thus like sjiots pulled out, wliile there mti also small lilaek spntH. 
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creature the spots, it is said, give the impression of flecks of sun- 
light broken up by foliage. On the other hand, the self-coloured 
Cats of a san^ to earthen hue assimilate in tint with a sandy or 
stony soil, "me stripes of tlie Tiger, it is thought, approximate 
to the tall parallel stems of grasses and other plants in the dense 
cover in which it lives. In favour of these views is undoubtedly 
the fact that in other mammals and other animals belonging to 
quite different groups the same four plans of coloration are met 
with. Spots and cross stripes are found in the Marsupials ; tlie 
young Tapir is spotted while the adult is self-coloured, and so 
forth. This last fact, however, serves to illustrate another view 
which has been put forward in explanation of these characteristic 
markings of the Felidae. Eimer has come to tlie conclusion 
that there is and has been a regular series of steps in the 
evolution of these markings. The primitive condition was, he 
thinks, a longitudinally striiied one; the stripes then broke u]> 
into spots, and tlio spots rearranged tliemaelves as transverse 
stripes ; the self-coloured Fuma and Lion are a final ^tage in this 
gradual evolution. In sui)port of this is the fact that spots 
precede self-coloration in the individual growth of these animals. 
The exact sequence of these markings is, however, contradicted 
by Lr. Haacke’s observations upon a certain Australian fish 
which is cross striped when young and longitudinally striped 
when adult, a precise reversal of what ought to octiur on Elmer's 
view. 

The Felidae are almost universally distributed with the ex- 
ception, of course, of Australia and a good deal of the Australian 
region; the head<piarterH of the group are undoubtedly in the 
tropics of the Old "World. 

The characteristics of a few species of tlie ('at tribe will now 
be given. As there are at any rate forty-live s])ocies, this survey 
will have to be somewhat incomplete. 

The Lion, F. leo, differs from all other species by the mane of 
the male. It is an inhabitant of Africa, India, and certain parts 
of Western Asia. Within the historic period it ranged into 
Europe. According to Sir Bamuel Laker those of us who have 
not seen the Lion in his native haunts have never seen a really 
magnificent specimen of the brute ; but other travellers disagree, 
and state that a cMi])tive Lion is often a tiiier animal — by reason, 
of course, of good fccniing. Unlike the majority of Cats, tlie Lion 
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cannot climl) His roar (winch is so su<»;!:»’estiv(% towiU'ds iu tnul, 
of that animal who once dressed hnusidf uj) m Ins skin) is 
literally aft.rr his prey. The Lion, it is strUltMl, does not roar 
except npou a full stoiuaeh. The Jaon is mainly noeturna! in its 
habits, and is said to be not in the h^ast daiif^t^rous if nn^^ro^^oki*d 
in the daytime ; but here again o])inions dilfev. Tlu* t-ail of tint 
animal is provided at the extremity with a slight claw, but it 
can hardly be sufficient for the animal to lash its<df into a< ihry 
with it. A Lion will live for thirty or forty y(‘ars, and will br(ii‘d 
freely in captivity. The Gardens of ihv >:t>ologi<-al Soeitd.y of 
Dublin have been famed for their success in bnauling Lions; but 
more surprising still, this has lunm suc(‘.cssfnlly a(‘com)dishcd in 
travelling menageries. The des(ut ” colour of the Limi is familiar 
to all. 'It is stated that the likeness to the pandual soil of 
certain parts of Africa is greatly luughUuu**! by black pal-cht*s in 
the mane, for in certain regions of that contimmt the aritl ytdlow 
of the general environment is diversifietl by pieces of black lava. 
It is apparently a po})ular delusion to s]K‘ak of tln‘ Manclcss Lion 
of Ou;ierat. No doubt manclcss Lions do <'onu* from thcnsbntso 
do young and manclcss Idons from <dhi‘r jdai'cs; in short, it is 
simply a ([ucstiou of age, and old Lions from the Asiati<‘ continent 
are as fully man(‘d us those from Africa. 

The Tiger, I', tif/rin, is an animal of ulnait. tlie same sixt* as 
the Lion, distinguished, of (‘onrse, l)y the stript^s. Tin* skeletons 
are much like those of other (^ats ; but the skull of the 
Tiger may he distinguished from that of tin* Lion by the fat*t 
that the nasal bones reach hack beyond the frontal piMK‘essi*s of 
tlio maxillae. The Tiger is an exclusively Asiatic lH*ast, ranging 
northward into icy Siberia. The northern indivi<lnals have a 
closer fur, and have Inum tjuite umuH*t*sHarily si‘]»aratcd as a 
distinct variety. Nine fec^t six im'hes is the si/.e of the avt*rage 
full-grown Tiger; but tlic skins will stivteh, a fact of whi(*h the 
sportsman will somotimeH take advantage. A “ mun-ealer ** is a 
Tiger which has discovered ‘Hhat it is far e<isi<*r to kill u native 
than to hunt tor the st*arce jungle gaiut*.” As with the Liim, tin? 
accounts of travolhu’s differ cuonuously, particularly with r(‘gurd 
to the strength of the creature. Smiut have Sjiitl timt a 'rigt*r can 
easily lift a full-grown bullock and leap with it in the mouth 
over a considerahle obstacle, a statement whic'h is ridicnled by 
Sir Samuel Baker. Tbilike the Lion, the Tig(»r t*an i*limb trees ; 
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it will also voluntarily enter the water, and can swim consider- 
able rivers. 

Mr. H. ]Sr. Eidley^ observes that Tigers “habitually swim 
over to Singapore across the Johore Strait, usually by way of the 
intermediate islands of Pulau Ubin and Pulau Tekong. They 
make the passage at night, landing in the early morning. As so 
much of the coast is mangrove swamp, and the animals do not 
risk going through the mud, they are only able to cross where 
the shores are sandy, and thus they have regular starting- and 
landing-places.” 

The Tiger is mainly nocturnal, but begins its depredations 
towards five o’clock in the afternoon, before which it remains 
sleeping in shady thickets. If the weather is rainy and windy 
it becomes restless and wanders about earlier. Under the provo- 
cation of extreme hunger it will hunt during the daytime. 
Hunger, too, natm'ally produces extreme boldness. Mr. Eidley 
relates a story of four Tigers who walked up the steps of a house 
in search of the master of the house or his dog, and broke into 
it, the inhabitants retiring in their favour. The Malays have 
superstitions about Tigers, which are precisely paralleled by the 
man-and-woLf stories of Europe. “Certain people are supposed 
to have the power of turning into tigers for a short time, and 
resuming their human form at pleasure. The transformation 
commences tail first, and the human tiger is so completely 
changed that not only has it all the actions and appearance of 
the tiger, but on resuming its human form it is quite unconscious 
of what it has been doing in the tiger state.” Mr. Eidley dis- 
putes the common stories as to man-eaters. If a Tiger has once 
tasted human flesh it does not always confine itself afterwards to 
that article of diet, nor is it only aged and comparatively tooth- 
less animals which hunt man. That they do take a large toll of 
coolies IS an undoubted fact, and many are the artifices to prevent 
the rest from knowing the fate of one of their fellow-workmen, or 
of becoming acquainted with the presence in the neighbourhood 
of one of the dreaded beasts.. 

The Leopard or Panther, F, ^aTd%LS, is, like the Lion, African 
and Asiatic in range. The animal is spotted with rosettes of 
black spots surrounding a central field of the tawny colour of the 
body generally. Some of the spots are solid and black. “ The 
^ Natuml Science, vi. 1896, p 89. 
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pantere like unto the sraaragdyne seems to be an inapt descrip- 
tion of this Oat, unless indeed the eyes be referred tj The 
ancients ascribed to it a most fragrant odour. As witli the Tiger, 
a northern variety of this Carnivore has a closer and longer fur. 
There is a tendency towards melanism in this animal, tlie black 
Leopard being comparatively common, particularly, it appears, in 
high lands. Several other variations in colour are known. These 
have received different specific names ; but it seems that there is 
in reality but one species of Leopard. The Leopard can climb 
with the agility of any Cat. Sir S. Baker reserves the name 
Panther for large Leopards, which reach a length of 7 feet 
6 inches. But there is no valid distinction between any two 
such varieties. The Leopard is as ferocious as the Tiger ; and 
Sir Samuel Baker advises that the power oi' the human eye 
be not experimented with when meeting unarmed one of those 
brutes. 

The Snow Leopard or Ounce, F, miria, is a l)oautiful creature. 



Fig. 195.— Snow Leopard 


confined to the highlands of Central Asia. The ground-colour is 
white, and the spots are larger than those of the ordinary Leopard. 
Two examples of this rather rare Carnivore have been recently 
on view m the Zoological Society's Gardens, London. The 
Clouded Leopard, F. nebulosct, is an animal of (considerable size 
(6 feet total length). 
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The Fishing Cat, F. viverrina, of India and China, is about 
3 feet 6 inches including the tail. Its black spots upon a grey- 
brown ground have a tendency to form longitudinal lines. It is 
in fact, on Eimer's theory, a case of longitudinal stripes breaking 
up into spots. It differs from the bulk of Cats by preying upon 
fish, though it is not known how it catches them. It also feeds 
upon the large snail Am^pullaria. In addition to these there are 
twenty-four species of Cats found in the Old World, mainly in the 
Oriental region, of small to moderate size. 

The European Lynx, F. lynx, has rather long legs, a short tail, 



Fig. 196. — European Lynx. Felis Ijptx 

and tufted, pointed ears. It has only two premolars in the upper 
jaw instead of the usual three. It seems to be doubtful whether 
the Asiatic Lynx can be distinguished from the European, but 
the Spanish form, F, pardina, does appear to be distinct. The 
Common Lynx, sometimes called F, canadensis, also ranges into 
America, where some other forms exist, known by the specific 
names of F, rufa and F. laileyi. 

In America there are altogether sixteen species of Cats, if 
we allow three species of Lynx, none of which, however, does 
Dr. Mivart allow to be different from the European and Asiatic 
Lynx {F. lynx). 
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The largest oC Ainerican Oats is the Jaguar, h\ onva Tliis is 
an arboreal creature with a long, heavy boily and short limbs. 
Its pelage is much like tliat of the L(‘()])ard, ])ut the s])()tH are 
larger and more definitely arranged in groups. Tluw. are a 
number of distinct rows of s])ots. The length <.>f tlu^ l)ody alone 
is not greater than 4 feet. They prey vtuy LirgiJy on the 



Fio. 197.— Tiipjnar. Ffh'sumt. x iV.* 

Oapybara, and upon turtles, whieh tluy surprise ujum the sund 
when about to lay their eggs ; the reptiles are tnrnctl U}>on their 
backs, so as to be incapable of escaping, and the flaguar tlum 
»^ly devours them. The Jaguar will eve.n pursuti tlu*. turtle 
into the water, and will devour its eggs uiul the newly-hatched 
young. 

Tlie Ocelot is another spotted Ameritnm (^at. K pardtdin'^ 
ranges from Arkansas in North America s()nthwur<lH, its rangt* 
corresponding with that of the Jaguar. Although small for 
one of the ''larger cats,” the Ocelot insjunjd with consid<^rahlo 
respect Oaptain Dampier, who remarhul of it: "The Tigre-cat 
is about tlie bigness of a bull-dog, with short truss, laxly shajaul 
much like a mastiff, but in all things else, its head, the <x)lonr 
of its htiir, the manner of its prtying, imuii rt^stuuhling the 

^ Koi' an at‘oouni of tliis and of otlior niainnialH wliirli oi*rur in Contral Aniftnca, 
soe Alston in Messrs. Godnian and Salvia's IHuhnjui (Unfntli’Amnimmi, 1S79- 
1882. 
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tigre, only somewhat less. . . . But I have wisht them farther 
off when I have met them in the woods ; because their aspect 
appears so very stately and fierce.” 



Fig. 198. — Ocelot. Felis ^ardalis. x-^V 


The Puma, F, voni-color, the American Lion as it is called in 
the north, is a ratlier smaller animal than the last, and of a 
uniform tawny colour, tending to white on the abdomen and to 
a dark stripe along the back. The young, as already mentioned, 
are very distinctly spotted. Like the Tiger, the Puma can 
endure extremes of heat and cold ; it is equally at home in 
the snow of North America and among the tropical forests 
and swamps of the south. It is a ferocious creature so far as 
concerns Deer, Lamas, Eaccoons, even Skunks and Eheas, apt, 
according to Mr. W. H. Hudson, will not attack man, and will 
even defend him against the Jaguar.^ In captivity the Puma 
will purr' like a Cat. 

The Eyra, F. eyra, is another self-coloured American cat, 
which has a curious likeness to the totally distinct Cryjotojprocta 
of Madagascar. 

The Wild Cat of Europe, F. catus, is found over the greater 
part of Europe, and also in Northern Asia, It was undoubtedly 
common at one time in this country, though it appears never to 
have extended its range into Ireland. But the real Wild Cat is 
now rare in this island, and is confined to certain districts in 

^ But Mr. Belt says that the ‘*Tigre** never attacks man unless it be 
provoked 
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The largest of Ainericun Oats is the Jaguar, F. omri. Q'his is 
an arboreal creature with a long, heavy body and sliort Inubs 
Its pelage is much like tliat of the Lcoi»ard, l)ut tlio. siiots are 
larger and more definitely arranged in groups. Tlierc arc a 
number of distinct rows of s])ots. The length of tlic l.ody alone 
is not greater than 4 feet. They ])rcy very i.irgely on the 



Fro. 197. — ‘Ta^fnar. Pelh tmea. \ 

Capybara, and upon turtles, wliieh they surprise uiion the sand 
when about to lay their eggs; the reptiles are turned uiion their 
backs, so as to be incaiiable of escaping, and the. .Jaguar then 
•^ly devours them. The Jaguar will even pursue the turtle 
into the water, and will devour its eggs and the newly-hutehed 
young. 

The Ocelot is another sjiotted American Oat. F. partial 
ranges from Ai-kansus in North Ameriija southwards, its riingi*. 
correi|)onding with that of the Jaguar. Although small for 
one of the “ larger cats,” the Ocelot insjiirod with consiileralilo 
respect Captain IJampier, who remarked of it ; “ The 'I'igre-cat 
IS about the bigness of a bull-dog, with short truss, body shapiid 
much like a mastiff, but in all things else, its head, the e.olour 
of Its hear, the mauiicr of its preying, much resembling the 

““d of otJuir iimmmalH winch occur in Central Amoricft, 
^ce Alston in Messrs t.o<lnian and Salvin’s liMoaia. (fnUmH.Amrrimm, 1879- 
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The Fishing Cat, F. mvm-%na, of India and China, is about 
3 feet 6 inches including the tail. Its black spots upon a grey- 
brown ground have a tendency to form longitudinal lines. It is 
in fact, on Elmer’s theory, a case of longitudinal stripes breaking 
up into spots. It differs from the bulk of Cats by preying upon 
fish, though it is not known how it catches them It also feeds 
upon the large snail Amjpvllaria. In addition to these there are 
twenty-four species of Cats found in the Old World, mainly in the 
Oriental region, of small to moderate size. 

The European Lynx, F. lynx, has rather long legs, a short tail. 



Fig. 196. — European Lynx. Felialynx 


and tufted, pointed ears. It has only two premolars in the upper 
jaw instead of the usual three. It seems to he doubtful whether 
the Asiatic Lynx can be distinguished from the European, but 
the Spanish form, F. pardina, does appear to be distinct. The 
Common Lynx, sometimes called F. canadensis, also ranges into 
America, where some other forms exist, known by the specific 
names of F. rufa and F. laiUyi. 

In America there are altogether sixteen species of Oats, if 
we allow three species of Lynx, none of which, however, does 
Dr. Mivart allow to be different from the European and Asiatic 
Lynx {F. lyTix). 
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Tl)e largest of American Oats is the Jaguar, F. oma. This is 
an arboreal creature with a long, heavy hotly and short limbs. 
Its pelage is much like tliat of the Leopard, l)ut the spots are 
larger and more definitely arranged in groups. There are a 
number of distinct rows of spots. The length of tlie body alone 
is not greater than 4 feet. They prey very LirgcJy on the 



Fm. 197.— Jaguar. Felin onra. x 

Oapybara, and upon turthis, which they surprise upon the sand 
when about to lay their eggs ; the reptilt^.H are turned upon their 
backs, so as to be inca])able of cs(‘aping, and the Jaguar then 
Qltily devours them. The Jaguar will even pursue the turtle 
into the water, and will devour its eggs and the newly-hatched 
young. 

The Ocelot is another spotted American (hL F. ;})ar(lttlis^ 
ranges from Arkansas in North America southwards, its range 
corresponding with that of the Jaguar. Although small for 
one of the larger cats,"' the Ocelot insi)ired with considerable 
respect (Japtain Dampier, who remarked of it: ‘'The Tigre-cat 
is about tlio bigness of a bull-dog, with short truss, body sliaped 
much like a mastiff, but in all things else, its lujad, the (‘colour 
of its hair, the manner of its preying, mucli resembling the 

^ For an account of tins and of otlicr inaninials wliiuh occur in Central Ajnorica, 
see Alston in Messrs Gnduian and Balvin’s Mo/oyia Oentruli- Americami 1879- 
1882. 
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tigre, only somewhat less. . . . But I have wisht them farther 
off when I have met them in the woods ; because their aspect 
appears so very stately and fierce.” 



. Fio. 198. — Ocelot. Fel%s jaardalis. 

The Puma, F. concolor, the American Lion as it is called in 
the north, is a ratlier smaller animal than the last, and of a 
uniform tawny colour, tending to white on the abdomen and to 
a dark stripe along the back. The young, as already mentioned, 
are very distinctly spotted. Like the Tiger, the Puma can 
endure extremes of heat and cold; it is equally at home in 
the snow of North America and among the tropical forests 
and swamps of the south. It is a ferocious creature so far as 
concerns Deer, Lamas, Eaccoons, even Skunks and Eheas, 
according to Mr. W. H. Hudson, will not attack man, and will 
even defend him against the Jaguar.^ In captivity the Puma 
will purr' like a Cat. 

The Eyra, F. eyra, is another self-coloured American cat, 
which has a curious likeness to the totally distinct Cry^ptojpTOcta 
of Madagascar. 

The Wild Cat of Europe, F. catus, is found over the greater 
part of Europe, and also in Northern Asia. It was undoubtedly 
common at one time in this country, though it appears never to 
have extended its range into Ireland. But the real Wild Cat is 
now rare in this island, and is confined to certain districts in 

^ But Mr. Belt says that the ‘'Tigre” never attacks man unless it be 
provoked. 
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Scotland. Plenty of alleged wild Cats have l)tH‘n st'eri find even 
shot; but these are too frequently merely feral (Jfits, i,r. domestie- 
tabbies which have reverted to a hunting life. The real Wild 
Cat differs from the domestic racw l)y the pro])ortiomit(dy longer 
body and limbs, the sliorter and thicker tail; tlie ]>ads of tlie 
toes are not quite black. The period of tlie g<\station of the 
Wild Cat, according to Mr. Cocks, is a week or so longer tlnm 
that of any domestic Cfit. 

The Domestic Cat is in fact regfirded as the deH(‘.endfint of the 
Eastern F. caffra, or (perhai>s and) the closely-alliiul F, mankidata. 
It is highly probable, however, that after introduction into this 
country as a domestic animal it luis interbred with the Wild (^it. 
Many allied species of Cats will interbreed, even two so far 
apart as the Lion and the Tiger. There fire intiiresting arcdiaeo- 
logical and linguistic roasonii for rcigarding the Domestit'- (-at fis 
an importation. The legend of Dick Whittingtoids Cat points 
to it being a rare and vfiluahlo fiuinuil, whi(}h fi tfimed F, vahfii 
would not at that time have boon. TIutc Wfis jin enactm(‘ut in 
Wales of a penalty against him who should kill tlui king's (^at, 
again suggestive of its rarity and consi'.(iuent valm^. The vi^ry 
name Puss " is d hint of a foreign origin, Sonii^ would de.rivt^ 
it from Perse, and upon this is based tlie notion that the Cat iij 
from l^ersia. Put it seems that Puss is tlu^ sfime fis Pasht find 
Bnbastist showing so far an Egyptian origin for the fininnd. The 
ancestral Cats mentioned above are nativt^s of Egypt.^ 

The genus CijnaehiTu,% which includes hut a single* spe(‘ies, 
(hjuhatus, the Cheetah or Hunting leopard, is sejHirated from 
Mlis by a number of charaeters. In the first pltu*e the chiws 
are non-retractile, or fit least, less retractile than those of the 
true Cats. It is, moreover, longer legged. The mohir is more in 
a line with the other teeth of the jaw, find the u])per cfirnassial 
tooth has no inner tubercle. Messrs. Windle and Pfirstms Inive 
lately pointed out many Dog-like features in the muH(d(*s. This 
animal is about as large as a Leoptird, but Inis plain bhusk 
As its vernacular ouiue implies it is used for sport, and is q^uto 
easily tameable. It will purr like tlu>. Puma. The Clhootah 
occurs in India, Persia, Turkestan, and also in Africa ; the latter 

' See E. Hamilton, The Wild Oat of Europe, London, Portur, ISPB ■, umi M. <1. 
Watkins, Oleanings from the Natv/rad Historij of the Atutie-nts, Loudon, Elliot Etook, 
1896. 
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form IS sometimes, though quite unnecessarily, separated as 0, 
lanigera. The genus occurs fossil in the Siwalik deposits of 
India, the species being known as C. bmcliygnatlia. 

Fam. 2. Machaerodontidae. — This is a family of totally- 
extinct Cats which range from the Eocene down to the Pleistocene. 
Their general structure is like that of the Felidae , but they 
differ in a number of skeletal features. Thus there is an 
alisphenoid canal, and, as in Bears, theie is a postglenoid foramen. 
There is also a distinct carotid foramen, which does not occur in 
the true Cats. The teeth are often distinguished by the huge 
size of the superior canines, which are “ weapons for penetrating 
wounds, without rival among carnivorous animals.” These must 
have been displayed at the sides of the chin when the mouth 
was closed, and it has even been suggested that the animal 
possessing these exaggerated canines could hardly have properly 
closed its mouth. The lower canines were often on the contrary 
much reduced, and in fact incisor-like In tracing the series of 
these Cats we find a gradual reduction of the teeth from a more 
nearly complete number down to the specialised dentition of the 
existing Cats. The genus Proaehm^Si Miocene in range, had 
four premolars in each jaw, and two molars in tlie low^er and one 
in the upper. This is tlie greatest number of teeth found in any 
member of the group. 

The resemblance of this genus to Cry 2 )topToct(t> has been 
insisted upon. Archaehmis has suffered a reduction, since one 
premolar in the lower jaw has disappeared, its formula being thus 
I § C-^ Pm-^ M-^. The next stage is shown by Vinictis with 
three 'premolars in both jaws. There are a good many species of 
this genus which are all American and Miocene. Tliis genus has 
five toes upon the hind-feet, and was probably plantigrade It 
had retractile claws. 

In the r genus Mwraims the dental formula is still further 
reduced. Another premolar of the lower jaw has gone, the 
foiif^la being thus I C -J- Pm M -J-. Nimramis gmnjghodus 
was ^ Carnivore about the size of a Panther. It has no third 
trochanter upon the femur, which process is present in the 
corresponding bone of DinicUs. Pogonodon was an equally 
large animal in which the premolars were three in eacli 
jaw, but the molars have become reduced to one in the 
lower, as they have in this and other genera in the upper 

VOL. X 2 n 
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jaw. Finally, Hojplophonms has acquired the dentition of exist- 
ing Cats. 

The Machaerodons, however, show examples with a yet more 
reduced dentition than that of the most reduced existing Cat, viz 
the Lynx, which has only two premolars in each jaw and one molar. 
In JEus7nilus the molar in both jaws is single, and there is but 
one premolar in the lower jaw. 

The genus Macliaerodiis itself, which appears to include 
Sniilodon, is referred by Cope to the true Cats, and not to the 
Nimravidae, as he terms the family which we have called here 
the Machaerodontidae. These creatures are known as “Sabre- 
toothed Tigers,*' and were of very wide distribution, occurring in 
South America as well as in Europe and North America. “ As 
nothmg,” remarks Professor Cope, “ but the characters of the canine 
teeth distinguished these from typical felines, it is to these that 
we must look for the cause of their failure to continue. Professor 
Flower's suggestion appears to be a good one, viz. that the 
length of these teeth became an inconvenience and a hindrance 
to their possessors. I think there can be no doubt that the 
huge canines in the Smilodons must have prevented the biting 
off of flesh from large pieces, so as to greatly interfere with 
feeding, and to keep the animals in poor condition. The size of 
the canines is such as to prevent their use as cutting instruments 
excepting with the mouth closed ; for the latter could not have 
been opened sufficiently to allow any object to enter it from the 
front. Even when it opens so far as to allow the mandible to 
pass behind the apices of the canines, there would appear to be 
some risk of the latter being caught on the point of one or the 
other canine, and forced to remain open, causing early starvation. 
Such may have been the fate of the tine individual of the 
S. neogaeus, Lund, whose skull was found in Brazil by Lund, and 
which is familiar to us through the figures of de Blainville.” 

Machaerodm is placed among the Felidae on account of the 
fact that the condyloid and carotid foramina unite with the 
foramen lacerum posterius. But as in at least one s})ecies, 
if. palmidens, there is an alisphenoid canal, which, however, has 
disappeared in the more recent American forms, it seems per- 
missible to retain the genus in the family Machaerodontidae 
though its existence reduces the differential character of that 
family to a minimum. The genus goes back to the Eocene. 
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Fam. 3. Viverridae — The Civets, Genets, and their kind 
differ from the Cats in a number of points. They form, however 
by no xi^ans so uniform an assemblage as do the Cats ; so that the 
difficulty is, as Dr. Mivart has remarked, not to divide them into 
sub-families, but to avoid making too many. But before pro- 
ceeding to subdivide the family we shall describe the characters 
of the family and contrast them with those of the Felidae. 

All the Viverridae are comparatively small creatures. The 
head and body are more elongate than in the Cats. The fincrers and 
toes are generally five ; but there are some (e.g. Oynictis) where 
the formula of the toes is as in the Cats, i,e, four on tlie hind-foot. 
In the Suricate the fingers are also reduced to four. The claws are 
perhaps never completely retractile,^ and often are not at all so. 
The dental formulae of the genera differ considerably ; but in the 
majority there are more teeth than in the Felidae. The well- 
known sharp-pointed, conical papillae of the Cat’s tongue are not 
present. The majority have a scent gland beneath the tail, from 
which the perfume civet is derived. There are a number of 
osteological characters which differentiate the two families ; thus 
the alisphenoid canal is sometimes present. The bulla is divided, 
as in the Cats, but is externally constricted. 

It seems clear from some at any rate of the characters, i.e. the 
more complete dentition, the five-fingered hands and feet, the 
non-retractile claws, etc., that the Civets are on a lower level of 
specialisation than are the Cats. 

Sub-Fam. 1. Euplerinae. — The genus JSupleres is in many 
ways the most aberrant type of Yiverrid, and is placed in a 
sub-family, Euplerinae. Its salient feature is the very peculiar 
dentition : peculiar in the small size of the canines, the canine-Hke 
character of the anterior premolars, and the resemblance of the pre- 
molars to molars. In some of the characters of the teeth, JEujpUres 
is Insectivore-like, and was formerly grouped with that family. 
There are four premolars and two molars in each jaw on each 
side. It has five toes upon both fore- and hind-limbs; the skull 
is very slender. It has no alisphenoid canal. The only species, 
E, goudotii^ is of an olive-grey colour, with dark bands across the 
shoulders in the young. The nose and upper lip are grooved. 
There are no scent glands. It appears to burrow in the ground, 
and possibly contents itself with a diet of worms. Eupl&res is a 
^ The retractility is most marked in the Linsangs. 
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native of Madagascar, where all the most peculiar Viverridae 
live. 

Sub-Pam. 2. Galidictiinae. — Mivart has placed in tlw sub- 
family the three Mascarene genera, Galidia, Hemigalidia, and 
Galidictis. In them the orbit is not enclosed by bone , there is 
no alisphenoid canal, and there are five toes and fingers. 

Galidia consists of but one species, G. elegnnSy of a chestnut 
brown colour, with a tail ringed with black. The claws are not 
retractile. The scent gland is absent. There are five digits 
upon both hand and foot. There are three premolars and two 
molars on each side of each jaw. The caecum is (for an Aeluroid) 
long, and pointed at the apex ; it is quite twice the length of tliat 
of Genetta, 

Closely allied to Gahdia is the genus Hem%gahdia, of which 
there are two species. It is distinguished fiom the last genus by 
the non-annulated tail It also differs in the dental formula, 
which is for the molars Pm M I-. This animal is termed by 
Buffon the Vansire. He correctly enumerates its grinders, and 
distinguishes it from the Peixet ! 

Galidictis is a third genus from Madagascar containing 
two species, one of which has been unfortunately named G, 
vittata, leading perhaps to some confusion with the totally 
distinct Galictis vittata. As in the last two genera the digits 
are five. The dental formula is that of Galidia, It is dis- 
tinguished from the other two genera of its sub-family by the 
longitudinal brown striping of the upper part of tlie greyish 
body. 

Sub-Pam. 3. Oryptoproctinae. — Gryptoprocta ^ represents a 
special sub-family, Oryptoproctinae, and includes only a single 
species, the Fossa {C, ferox) of Madagascar. It is the largest 
Carnivore of Madagascar, being about twice the si^ie of a Cat, 
but with an elongated body ; the colour is a tawny brown 
with no striping. ^ The animal is active and lithe in its 
motions, and is said to be of almost unexampled ferocity in 
disposition. Its exact systematic position has been much dis- 
cussed^ By Zittel it is placed in a sub-family (including tlie 
extinct FroacVimis and Fsmdaelwrui) of the Felidae. Mivart 
and Lydekker, on tlie other hand, regard it as a genus of the 
Viverridae. The dental formula of the molars, Pm if M J , is 

^ Beddard m Proc, Zool. JSoc. 1895, p 430. 
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more like that of the Felidae than of the Viverridae, 
teeth are more Feline in structure. The claws of the feet are 
retra(^tile. As to internal strtJcture the Fossa agrees largely 
with the Viverridae, hut then this family has no very marked 
points of difference from the Felidae; but where the anatomy 
does diverge from that of the Felidae it approaches the Viverridae, 
especially in the muscular system. 



—Fossa. Qnjptoproctaf&rox xj. 


The remaining and by far the larger number of genera of 
Civets are grouped by Professor Mivart in two sub -families: 
the VlVBiiTUNAB, including the genera Viverra, Viverricvia, 
Fomi, Genctta, Frionodon, Puiana, Pamdoxurus, Arctagale, 
IlcmigaU, Arctictis, Ncmdinia, and Cynogcde-, and the Eeepes- 
TiNAE, including the genera Jferpestes, Edogdle, Gynietis, and 
probably B(Uogd.& and Pdhyncliogdlo. In the Vivemnae the 
dio-its are always five, the claws are more or less retractile, the 
nr^crotal scout glands arc usually present, and the anus does 
not open into a sac. On the other hand, the Herpestinae are 
characterised by the non-retractility of the claws, the absence of 
the glands in question, and the fact that the anus does open into 

a terminal sac. , , x 

Sub-Fam. 4. Viverrinae. — Viwrra includes the true Civets. 

The genus, save for one African species, is Oriental in range. 
The molar formula is the complete one for the Viverridae, viz. 
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Pm^ The secretion of the prescrotal gland of V. c^vctta 

yields the civet of commerce. 

The Easse,” genus Vimrricula, has been separated generically 
from the true Civets. It is, remarkably enough, common to both 
Madagascar^ and many parts of the Oriental region. It is, 
moreover, capable of climbing trees, which its relatives are not 
It has no mane like Viverra and is of slighter bmld. 



Fig. 200. — Civet Cat. Viverra dvetia. x 


Prionodon or Linsang differs from the last two genera in the 
loss of an upper molar. It thus approaches the Cats, with which 
it also agrees in the furry feet. It is a purely Oriental genus. 
It also resembles the Cats in that the claws are apparently quite 
retractile, a feature not common among the group There arc 
three species of the genus. P. pardicolor has large Idack spots 
and a ringed tail. Its body is some 15 inches in length 
Er. Mivart has commented upon the particularly Ksmall caecum, 
which, like that of ArcUctis, seems to be on the verge of 
disappearance. 

Genetta, including the Genets, is almost purely African. It 
has the full tooth formula of Viverra ; but is to be distinguished 
by the absence of a scent pouch, and by a naked strip of skin 
running up the metatarsus. These animals are all brownish 
yellowish to greyish with darker spots. The Common Genet, 
G, vulgaris, is South European, and just gets into Asia ; it is 
also North African. The Genet, an animal “ with an appetite 
for petty carnage,” is one of those smaller Carnivora which are 
possibly to be regarded as meant by the word r^aXri, and appear 
to have functioned ” as Cats among the Greeks. So recently as 

^ Where it has probably been introduced 
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the times of Belon we are told (by him) that Genets were 
common and tame' at Constantinople. 

Poiana, containing a single African species, a spotted and 
entirely Genet -like animal, has been separated as a distinct 
genus. Dr. Mivart, however, holds it to be a PHonodon which 
has acquired a Genet-like tarsus. / 

Arotictis, containing but one species. A, linturong, the 
Binturong, is in some ways an exceptional form. It is a black 
arboreal creature of not very wide range in the Oriental region, 
with a fully prehensile tail. This feature and its plantigrade 
foot with naked sole have led to its being regarded as more allied 
to the Arctoidea. It is, however, undoubtedly an ally of 
Paradoxurus. The caecum is small, or may be quite absent. 
The dentition is I C -}• Pm M -f. The structure of the 
animal has been investigated by Garrod.^ 

The genus Fossa is a Yiverrine confined to Madagascar. 
There is but one species, F. daubentoni, the Possane.” It is 
distinguished from Viverm by the presence of two bare spots on 
the under surface of the metatarsus in the hind-lunb, and by the 
absence of a scent pouch. The animal is not much spotted and 
striped, but the striping in the young is much more marked. 

Of the genus Pamdoxurus there are some ten or a dozen species, 
belonging entirely to the Oriental region. The teeth are as in 
Viverra, but occasionally the molars are reduced to one. The 
pupils are vertical. The tail though long is not prehensile, but 
the animal appears to have the power of coiling it to some extent, 
and in caged specimens the coiled condition not unfrequently 
becomes confirmed and permanent ” (Blanford). This fact 
accounts for the name Paradoxurus ; for a prehensile tail is 
hardly to be expected in an animal of the zoological position of 
the Palm Civets, and yet its occasional twisting led originally 
to the view that it was so. The genus has scent glands. The 
dentition is 1 0 J Pm|- M|. P. niger, the Indian Palm Civet, 
is, like other species, not often to be seen in a wild condition. It 
is arboreal, and, like other members of the genus, feeds upon a 
mixed diet, consisting of all kinds of small Vertebrata and insects, 
varied by fruit. Another species, P, gragi, is so distinctly vege- 
tarian in its habits that it makes considerable havoc in pine-apple 
beds in the Andaman Islands. 

^ Proc. Zool. Soc. 1873, p. 196. 
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Arctogale is another Oriental geftas with very small teeth, those 
of the molar series being hardly in contact. The soles of the feet are 
more naked than in the last genus, and the scent glands, if present, 
appear to be small and ill developed. It has also a long tail, and 
is arboreal in way of life. There is nothing particular recorded ’’ 
as to its habits. The species are A. leucotis and A, stigmatica. 
Closely allied to both the last genera is Semigale, also 
an Oriental genus. It is to be distinguished from IPhradoxurus 



Pig. 201. — Hardwicke’s Civet Cat, ITemigale hanlwicki. xj (Froi^ aVaiwrc.) 


by having the soles of the feet much less naked, though they are 
more so than in Viverra or Prionodon. The coloration of the 
species, S. hardwichi (a Malayan animal), is very peculiar. The 
body is banded with five or six broad transverse stripes, and the 
basal portion of the tail is also ringed, an uncommon feature in 
the group. A second species of this genus is H. hosei, from Borneo. 
It is blackish in colour, but is not a melanic variety of the last. 

Nandinia appears never to possess a caecum.^ ' It is also 
peculiar among Carnivora in the non-ossification of the hinder 
^ Flower, I* roc, Zool, Soe. 1872, p. 683. 
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part of the bxilla. It is an A^ncan genus, containing two species 
which are spotted. The tail is ringed. 

Cy%ogaU is at any rate a partially aquatic, short-tailed, web- 
footed, reddish brown-coloured Civet, which lives upon fish and 
Crustacea, and iidiabits the Malay Peninsula, Sumatra, and 
Bowieo. It has long moustaches,” and is said to have a head 
bearing a singular resemblance to the head of the Insectivorous 

Otter ” I^tamogide, The metatarsus is bald, and the poUex and 
hallux are very well developed. 

Sub-Fam. 6. Herpestinae. — There are over twenty species of 
HerpcdvA (Mongooses) divided between the Ethiopian and Oriental 
regions, one species, JL ichneumon, being also found ^iju Europe. 
The fur has a “])epi)er and salt” aj)pearance; the feet are 
phintigradt^. There are five fingers and toes. The pollex and 
liallux are small; the tail is long. The tarsus and meta- 
tarsus are usually naked. The Egyptian species “has been 
injudiciously denominatiKl the Cat of Pharaoh.” It is perhaps 
bettor known ns Pliaraolfs Mouse. The beast is so far Cat-like 
that it will destroy Hats and Mice ; and it has been exported to 
sugar plantations fur that very purpose. More famous are its 
combats wit.h vtuionious serpents. According to Aristotle and 
Pliny the lehncunion first coats its body with a coating of mud, 
in whicdi it wallows, and then with this armour can defy 
tlu' Htu'jxnilu Topsell tells tlie t^le better. The Ichneumon 
burrows in tluj sand, and “ when the aspe espyeth her threaten- 
ing rag(%, l)r(‘Hiaitly turning about her taile, provoketh the 
iclmcunnm to e.omhatti, and with an open mouth and lofty head 
doth eut(‘r tlu^- list, to luT owne perdition. For the ichneumon 
being nothing afraid of this great bravado, receiveth the en- 
counter, and taking the liead of the aspe in Ins mouth biteth 
that off to })rev(nit the casting out of her poison.” In the West 
ludiits the animal has hee.u described as fearlessly attacking the 
d(^adly For do Laxuv, and receiving its bites with impunity; it is 
also addinl that it will <‘at the leaves of a particular plant as an 
antidottj ! 'fhe real ex])lanatiun of the result of these encounters 
is of course tlu'. agility of the Ichneumon ^ — fort cauteleuse leste, as 
Belou says, 

. Another species, IL alhioauda, is distinguished, as the name 
denotes, by its whitci tail. A species of this genus, iZ". urva, 
’ also vol. viii. p. 591. 
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sometimes raised to generic rank as Urvaj is partly aquatic in 
habit ; it feeds upon crabs and frogs, but is quite willing to take 
to poultry and their eggs. 

Relogale is a genus whose validity appears doubtful (^o Dr. 
Mivart). It is African, and contains two species. 



Fig 202. — White-tailed Ichneumon. Eerpestes alhicmida. x ^ 


Gymctis is an African genus, with five digits on the fore-limbs 
and four on the hind. As in Eerpestes, the orbit is completely 
encircled by bone. There is but a single species, (7. penicillata, 
which is of a reddish colour and has a bushy tail. 

Bdeogale, also African, has the toes still further reduced; 
there are only four on both limbs. The tarsus is hairy and the 
tail bushy. They are '' very rare animals, and nothing is known 
of their habits.” It is known, however, that they will kill 
poisonous snakes, for Dr. Peters took a Rhinoceros Viper out of 
the stomach of one, 

Bhynchogale ^ differs from all other genera of Viverridae, except 
Crossarchus and Suricata, in having no groove upon the muzzle. 
There are five digits. There is the full Viverrine dentition, with 
five premolars in the upper jaw ; but this may be an abnormality.^ 

Crossarchus differs, from the last in only having three pre- 
molars on each side of each jaw. It is also African, and there 
are several species. 

Siiricata is the last genus of Viverridae ; it is also African, 
and contains a single species, Suricata tetradactyla, the Meerkat ” 
of the Cape. The Suricate has but four toes on each foot ; the 
tarsus and the metatarsus are naked below. The V^dy is banded 
posteriorly. There are fifteen dorsal vertebrae, and the orbit is 

^ The original name was Ehinogale. 

2 That it is an abnormality has been recently stated. 
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closed hy bone. The Suricate lives in caves and rock crevices, 
and will dig burrows. It is distinctly a diurnal animal, and sits 
upon its hind-legs after the fashion of a Marmot. As Buffon 
noticed "in a tame specimen (thought by him to be a native of 
Surinam), the animal barks like a dog. The Suricate is largely 
vegetarian, living upon roots. 



Fam. 4. Hyaenidae. — Unlike though the Hyaenas appear to 
be to the last family — mainly perhaps on account of size — they 
are, nevertheless, very nearly akin to them, more so than to the Cat 
tribe. It will be remembered that the striping and spotting of 
the Hyaenas is very Genet- and*Suricate-like. 

There are admittedly two genera among the Hyaenidae, 
Syaena itself with three species,^ and the Aard Wolf, Proteles, with 
but one. But Dr. Mivart considers that the Spotted Hyaena should 
form a genus apart, Crocuta — a proceeding which was initiated 
by the late Dr. Gray of the British Museum. The Hyaenidae 
are to be distinguished by the following characters : — There are 
generally four toes, always so in the hind*-foot. The claws are 
non-retractile. The nose and upper lip are grooved. The molar 
formula is Pm M The soles of the feet are covered with 
hairs upon the tarsus and metatarsus. No scent glands. 
Tail short. Dorsal vertebrae more numerous than in other 
Aeluroids, Le. fifteen. The 1)ulla is divided by a rudimentary 
septum only. 

* For the anatomy of Hyaenas soe Morrison "Watson in Proe. Zool. Soc. 1877, 
p. 369 ; 1878, p. 416 ; and 1879, p 79. 
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The genera Hyaena and Croeuta, the Striped and Spotted 




Fig. 204. — Spotted Hj^aena. Crocuta, maciilata, x ^ ' 


Hyaena respectively, are African and Asiatic in range, Gromta being 
limited to South Africa. There is neither hallux nor poUex 
The Hyaenas, stigmatised by Sir Samuel Baker as ‘‘low- 
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of the oryuns of re])ro(lucti()U have led to tlie l)elief that a Hpiena 
changes its sex (*veiy y(^a.r. Its almost hniaau-sounding liowls 
ai’o supposed to bi^ a delibtu*ate tvai> for the unwary traveller. 
'I'lierc is also a legend tha.t in t-lu* tye of the Hyaena is a stone 
whieli if ])laeed under the tongtu* of ii man endows him witli the 
gift of-proi>he(*y. 

rrofrfr>i pv(\s(‘nts many rosemblanees t.o lh(^ Hyaenas, but also 
(*ertain dinen‘n(‘(‘s ; by ma.ny it is ])la(‘t‘d in a separate family. 
Tlau’e is l)ut one spiunes, P, rrinfi/fft, the Aard Wolf of South 
Africa, In outwartl us))e(*t it is very Hyaena-like, the coat being 
stri])ed, and the ears, though hmger, restunbling those of a Hyaena, 
'riiere is also a mam*. There are, how<n'(‘r, five* toes on the fore- 
feet. The tei‘th an* fe(*,bler, ]>arti(‘.ula,rly tin* molars, which 
are also n^dneed in numlnw. Tin*, skull, as in Jlyanut, has no 
alisj^henoid <»anal, hut. tin*, hulla tym])ani is divided by a 
septum. Tin* animal wauns to fetal largt‘ly upon insects, 
]«irtieit]arly Tennit(‘s, and alst) ujum (airriom* 

Of extinct Hjaumoids Itiitherium seems to he transitional 
l>(‘tween them and the Viverrithua Its dentition, i|, f, is 
that of a Viverritl, and tin* feet inv livt*- total. The upper 
eurnassial tt)oth, howevt*r, is likt* that of Hifaena in having a 
strong inner <aisj», ( )tht‘r extiind* gt*!u*ra t»f Hyatuias arc Lycyaena 
and llfiaenieiiii. Tin* gi*nuH Hyavmi itself goes hiu*k as far as 
to the Miota*nt*, and otamnaal in Kuropt* until the rhustocone. 
The Oave Hyat^im of this tumntry Hta*nis to bt^ indistinguishablt* 
fi’om (hviutfit mttntlnfa, thongh it has rt*et‘ivetl the name of i/. 
ay el (tea, 

Fam, 5* Oanidae." — This family cunin^t be divided into mtire 
tlmn five genera, ami is nniversally tliHiri1>uttal with tin* exception 
of New Zealaml. The auditory bulla is smooth iirnl rounded, and 
has internally a vt*ry imauuph^te septum, t*xteuding through about 
one-fourth or om*4hird of the cavity. 1'ht* meatus lias a fairly 
prominent undt*r lip. The paroecipital proet‘ss is long and promi- 
nent, The mastoid is tUstinet, though but slightly developed. 
The glenoid foramen is lurgt*; the (»ondyloid foramen is con- 
HpicuouK, and the enrotid ('anal is diH*p witliiu the foramen 
lacerum jK)Hterius. The last three charntders are Beur-like; the 

* Flowar, Pruc. .sw, ISSli, |i, 4f»7. 

• For a genural amnnit of tiui FuiuUho m‘t’ Mivart, A ^!otw<jrttph of the CmivUte^ 
tjondon, IBfiO. 
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form of the bulla is Aeluroid. The teeth vary somewhat in 
number, and the following table will serve to indicate the gradual 
reduction observable in the number of molars : — 


Otocyon 

Oanis generally 

Gyon 

Icticyon 


If C-^Pmf 

If Of Praf M| 

If C-^ Pmf M%-1- 


All the Dogs have a caecum^ of simple cylindrical form. In 
0. camriwT'iis, G. julatus, and Nyctereutes procyonides this organ 
is straight or only very faintly curved; in other Dogs it is 
coiled into an S-like form, sometimes with an additional twist. 
The Dogs have, as a rule, five toes, one being dropped in Lycaon, 
The tail is fairly long and distinctly bushy. There is in a 
number of species a gland at the root of the tail, the presence of 
which can frequently be detected by the wet appearance due to 
the oozing secretion. The great majority of existing Canidae 
belong to the genus Ganis. But certainly three, and more 
doubtfully four, other genera can be distinguished. 

The genus Icticyon contains but one recent* species, the Bush 
Dog (/. mnaticus, Lund) of British Guiana. The animal has a 
somewhat Paradoxure-like, at any rate a distinctly un-dog-like, 
aspect, being longish in the body (some 2 feet long), shortish in 
the legs, and big-headed. It is blackish in colour, verging 
towards golden brown on the head and back. Sir W. Blower, to 
whom we owe our chief knowledge of its structure, characterises it 
as like a young Fox, and with the playful manners of a puppy. 
The animal appears to hunt in packs and by scent, and has a 
reputation for ferocity. Icticyon differs from Ganis and agrees 
with the Indian Cuon in having but forty teeth, the last molar 
having disappeared from the upper and lower jaws. The 
caecum, unlike that of the majority of Canidae, is only slightly 
curved. The brain, oddly enough, shows a Cat-like peculiarity. 
It has been pointed out that in their long bodies and short legs 
the genera Guon and Icticyon resemble the primitive dogs.^ 

A genus Nyctereutes is usually separated from Cftims for the 
inclusion of K jprocyonides only. The separation is based upon 

^ Flower, Proc. Zooh Soc. 1879, p. 766. 

2 Proc. Zool. Soc. 1880, p 70. 
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the strikingly tmusiiul coloration of this Dog. It is a arpsl l 
animal, with nuinoroua long whilo Iniirs dorsally. The face, 
chest, and much of the holly are hlack. Its aspect distinctly 
recalls that of a Kaccoon,’ cs])eciu]ly in the black patches below 



Fiu. Itivcctwji-llke ling. proci/onidea, xj. 


the eyow, wlunu'^ of courae thu wioutitic name and the pseudo- 
vernacular ** Uawjun-liko Dog/* It inhahitH (liina and Japan. 
As to stnu'ture. there is hardly anything that justifies its ex- 
clusion from the genus Oanis. (JarrtKh howi^vcr, mentions the 
unusually largt^ Him of the Hpigolian lohe of tlu* liver. 

‘Wortman and Malkens* have instituUnl a genus AV7/ef;?/e?t for 
Dr, Mivart*H siHHiies C* utmiiciKH^ and il jm^ridem, which are 
both Bouth American forms. 

The genus Otonjon contaiuH hut one sptH’ies, (K met/tflotis, an 
African sisjcies, ranging pi*etty widely in that continent (from 
the Cape to Bomaliland, in samly ilistriets), ami sometimes con- 
fused with the Konnec on ac<‘ouut of its long ears. Its prin- 
cipal structural difference from other Dogs is that there is an 
additional molar in each jaw, the molar formula being thus M ^ 
or even J. Moreover the carnasHial tta^th are not so pro- 
nounced, ami Professor Huxley laid esjietual stress upon the 

* The reUtioiiHhiji betweoa the OenhlAu mitl the Pm^yonitiao inuHt nut ho lo«t 
Might of in oouMitlfTing thia point ofixtctmal }iki*ia*Mrt. 

* JBuU, Amr» Mui> Natn Iii$U stli. 1900, p. 109. 

* Proe. Zool tS*ue, 1890, p, 96. 
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likeness of some of the cheek teeth to those of the niore primitive 
Arctoids. The angle of the lower jaw is inflected, a character, 
however, which seems to be more general than is usually allowed 
among animals not referable to the Marsupials. It is possible 
that Otocyon is a persistent Creodont-like form which has 
developed in a direction curiously, and in a most detailed 
fashion, parallel to the Dogs. If, however, we may assume the 
addition of the molar, then this anomalous but not necessarily 
untenable conclusion is obviated. 

The genus Cuon, or Cyon, has been instituted for the two or 
three species of Eastern Dogs (G. ^rimae'Dus, G, dukhunensis, etc.) 
which agree with each other in the constant loss of a molar in 
the lower jaw, or, it should be said, almost constant loss, for 
the missing tooth is occasionally represented. The latter of the 
two species mentioned, the Dhole, is, like its congeners, an 
animal which hunts in packs; it is said to hunt even the 
ferocious Tiger, and to be thus one of the few animals which can 
face the largest and fiercest of the Carnivora. 

The genus Lycaon is a very distinct type, being differentiated 
from other Dogs by the possession of only four toes on botli 
fore- and hind-limbs, and by the dental formula, which is Pm ^ 
'M I*. The one species is'i^. Rictus, the Cape Hunting Dog. It is 
singularly like a Hyaena^ in general appearance ; the ochraceons 
grey ground-colour with black markings and the long ears pro- 
duce this likeness. The animal has got its vernacular nan^e 
from the habit of hunting in packs. Its range is over a good 
part of Africa. The occurrence of th® species (or at least genus, 
for the name L, oMglicm has been used) caves in Glamorgan- 
shire seems to -show that it is a comparatively recent immigrant 
into ‘Africa. As to its visceral structures, Ly^aon^ does not diffe^ 
widely from other Dogs. It has, however, no lytta beneath the 
tongue. ' ^The intestines are ihus divided : large, 9 feet 1 inch ; 
small, i *foot 3 inphes. This contrasts with the proportions 
observable ii^i some other Dogs. While other Dogs have but a 
cartilaginous rudiment of the clavicle, Lyc~aon has a considerably 
larger representative of this bone. 

The bulk of the Dogs,, Wolves, Foxes, and Jackals are thus 
left over for inclusion in the genu% Ganis. But the numerous 

^ Temminck, its original describer, placed it in the genus JECyaevta, 

2 See Garrod, Proc. Zool, Soc. 1878, p. 373. 
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members of this genus can, according to Professor Huxlej, be 
sorted into two series by certain cranial characters. The two 



Pio. 207.— Femieo Fox. Canis zerda. x J-. 


series he termed the " Alopecoid ” or Pox-like, and the “ Thooid ” 
or Wolf-like. It was suggested that the generic name Vulpes be 



used for the former, and G'anis for the second. The characters 
which will be dealt with immediately are also to be noted among 
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the Dogs belonging to genera that have already been separated 
off. Thus Lycaon is distinctly Thooid. The characters in 
q^uestion are these ; — In the Dox series, the frontal au^-sinus of 
the Thooids is absent ; the cranial cavity is pear-shaped, without 
an abrupt angle coinciding with the supra-orbital sulcus, such as 
exists in the other group ; the coronoid process of the mandible 
is rather higher and more turned back in the Doxes, while the 
depth of the° mandible at the level of the first molar is greater. 



Fig. 209. — Japanese Wolf. Canislwdophylcix. xj. {Y'iOiix Nature,) 


To the Fox series belong among others the species (7. lagopus 
(Arctic Fox), C, zerda (the Fennec), G. charm (the Silver-hacked 
Fox of Africa), G. mrginianus (the Virginian Fox), G. velox (the 
Kit Fox), and of course the Common Fox of this country. On 
the other hand, the Dogs proper (such as G. diru/o), the Wolves 
(G. lupiLS, G. jpcdli^es, G. niyer'), the Japanese W^olf (O’, hodophylax'), 
the Bed Wolf of America (O', jvbatusy, the Jackals (0. aureus, G. 
anthus, etc.), the Prairie WoK {G: latrans), and a number of 
ATYifiT-ir..fl.n forms, such as G. amrae, Its close ally G. cancrivorus 
( = 0. rudis), G. antarcticus, G. rmyellanAcus, etc., are decidedly 
Wolves rather than Foxes. 
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The ArciLic Fox, Gitn.is hiffopiis, is known by its bluish summer 
and pure white winter dress as “ Vdue Fox” and “White Fox” 
rcspeetivtdy. It is an inhabitant of the Arctic north ; but in 
!'( inner days, as it.s remains show, it descended to such southern 
latitudes as (Jennany and this country. The most southern 
point which it now inhabits is Iceland. This small Fox is well 
known as bciii}; one of the few animals which change their dress 
to a ciimplctc white in winter. This change is, however, not 
absolutely nnivi>rsal; and M. Troue-ssart has even stated that 
the supposed change does not ('xist, but that the colours are a 
([uestion of age and sex. This Fox feeds on birds and cast-up 
eiurases of Whales and Souls; it is also said to devour shell-fish, 
and actually to store, up food when abundant for seasons of 
scarcity. A Kox bus been observtsl to “carry oif eggs in his 
mouth' from an eidiu- duck’s uest. one a,t a time, until the whole 
were removed”; and in winter to “scratch a hole down through 
very dee]! simw to a eae/o! of eggs iKUU'ath.” Those anecdotes 
are*^ told by Sir Leopold ^I'Clintoek ; but others have also 
asserted the Ht.oviiig luibil.s of Ibis Fox, which really has only 
a short tiiiuf <if the year in which it can catch suitable living 
food. 

luilprx, flu' Fox, is not only a native of England, but 
extends as iur to the east, as Egypt, the so-called C. aetpjptiactcs 
being at most, a mere vaih’ty. Varieties indeed occur in these 
islaiHis; the Knglish Fox lanug redder. the S(‘otcli greyer. Not 
only is thi*. Fox a truly indigenous English laaist, hut its remains 
go back a vt>ry long way into jmihI timi*. Its hones occur in the 
Red ('rug. a tleiMtsit of I'lioeene times. Its prevalence now is no 
doubt <lue to its preservation ns a beast of chase. It lives in 
burrows, either c.xeavutiug them itself or taking possession of 
tliose of Honii* other aniinal ; the Ihulgev suiters in this way, and 
is said to Isi vanquished not by tlui teeth ol the burglariorrs Fox, 
but by its far fouh>r habits! It is eurious that the expression 
“foxing" is tint HO suitable to this animal as to many others. 
The Imbit t»f “ sliamming dojith ” is a widely-spread one in the 
animal world, hut at least not uommoji witli o\ir Fox. The 
sagacity of the F«ix appi«u‘s to l>o a little more jiroverhial than 
actual ; literature teems with its accomidishmunts. The worthy 
Archbishop of Upsala,! liana Magnus, figured. Foxes dipping their 
tails in the streams, amt then pulling out inquisitive crayfishes 
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which had seized upon them. '' It is a crafty, lively, and libidi- 
nous creature,” observed a writer of the last century. 

Of Jackals there are many species, both African and Oriental. 
Mr. de Winton allows the following list of African species ^ : — 
0. anthus, G, variegatus, 0, mesomelas, C, lateralis. G, mesomelas 
is distinguished by the broad black patch in tlie middle of the 
back. These animals do not appear to go in packs as so many 
Canidae do ; they live upon carrion, but also rob hen-roosts, and 
commit other depredations upon the live stock of farmers. The 
Quaha,” G. lateralis, is distinguished from the last by its sharp 
bark, and by the obvious side stripe which has given to it its 
name. It is cmuous that it should live in apparent amity with 
G. mesomelas, since the habits of the two are identical and would 
lead, one might suppose, to a severe struggle for existence, in 
which one of the two would disappear. Of Indian Jackals 
G. aureus is the most familiar type. 

The European Wolf, Ganis lujpus, was once, but is no longer. 



Fig. 210. — ^Wolf. Canislv-pus. xj. 

an inhabitant of the British Islands. Their former prevalence 
is indicated by many names of towns and villages, such as TJlceby 
and TJsselby in Lincolnshire, the town' of Wolverton, and Woolmer 
Forest. In Saxon times Wolves were vety abundant ; and even 
so recently as the reign of Elizabeth they were to be seen on 

1 Vroo. Zool. S(K. 1899, p. 633. 
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Dartmoor and in tlie Forest of Dean. In the New Forest they 
were hunted in the twelfth century. It would seem that the 
last English Wolf was slain some time during the reign of Henry 
VIl. In Scotland, liowevei', they persisted very much longer. 
So recently as I'Zd-S was the last killed. lUit before this period 
they had begun to got exceedingly scarce, for the price of a skin 
m 1 620 is (piottid at £6 : V ) : 4. In Ireland Wolves hngered yet 
longer; about 1770 is believed to be the date of their final 
e.xtinction in tliat island. The Wolf nowadays is distributed 
ov(‘,r the greater jiai-t of Europe, Northern j\sia, and North 
America, the American form not being considered to be distinct 
from its Europt‘,au ally. Much legend has collected round this 
fiercit'. (Carnivore. Aristotle, usually accurate in the main, still 
“states mure of wolvt‘s than exjiericnce warranted.” Pliny, 
unable to sift truth from falsehood, was in this matter ''an eager 
listener to all old wonuufs tales.” Aelian added to his marvels 
and asserted that the Wolf (*.annot bend its bead back ; if it 
should hajipim to tread on tlu^ llower of the scpiill it at once 
ht‘<‘.omes torpid. So the wily fox, fearing his more powerful 
enemy, takes (*nro to strew his ])ath with s<[uills ! The conversion 
of men into Wolves was a well-known 8U])erstition, dating from 
Grecian and lioman tinuis ; it formed the basis of much of the 
witclicraft jiorHocutions of the Middle Ages and onwards, and has 
left its mark in folklore, r.//. tlu^ Wolf in " Red Riding Hood.” 

The Imlian Wolves, U, pallipra, (1 chffmu), and U. hmiger, are 
hariUy, if at all, dilltunuit from (/. lapus. Professor Huxley has 
remarked upon the. likeness of Cl ptllijm to a Jackal, thus bridging 
over the very inconsiderable gup that may be held to divide 
Jackals and Wolves. 

The Dingo, CanU dingo, is au interesting and somewhat 
mysterious s{)e<deH of Dog or Wolf. As is well known, it is an 
Australian sptxjies; but it dotw not seem to bo certain whether it 
was tamed and brought over to Australia by the native races, or 
is a true anti imligenous Australian sju^cies. 

The colour of tins species varies, hut is usually of a reddish 
brown ; it is, however, often grey and indeed almost black. 
Whether indigenous or introduced, the Dingo is a plague to 
Australian settlers, devouring Sheep, which it generally destroys 
by tearing out tlie paunch. It does n(*t us a rule hunt in packs. 
The Dingo is statetl to feign tleaUi witli so much iiersistence that 
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an individual has been known to be partly flayed before moving 
Dingo remains have been found in river-gravels in Australia 
where no human remains have been detected. This argues for its 
indigeneity ; but, on the other hand, it has been pointed out that 
man himself in • the Australian continent goes back a very long 



Fig. 211. — Dingo. Cams dintjn x 


way into time, and may thus still have imported this companion 
with him. Anyhow it is quite a wild creature now. Dr. Nehriiig, 
an expert investigator into the subject of domestic animals, has 
stated that the skeleton of the Dingo does not suggest a feral 
animal at all hut a purely wild race. 

The Domestic Dog is usually spoken of as Canis familiaris ; 
but to remains in bone caverns the name of C, feruB or C, mikii 
has been given. There seems to be no doubt that the Dog was 
the '' friend of man ” in very early times. Its remains have been 
met with in Danish kitchen-middens, in the lake-dwellings ol’ 
the Swiss lakes, and during the Bronze Age in Europe generally. 
But '' there are few more vexed questions in the archaeology of 
natural history than the origin of the dog.” Its remains already 
referred to may in many cases have argued its use as food. But 
in a Neolithic barrow a Dog was found buried with a woman, the 
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Hk(ilotons of both boin,L^ hi si/i/ ; this uniiual whk about the size of 
a She])hord Tlie aetual Dog of to-day is divisible into more 

tlian 1 80 diflerent b}‘(j(‘ds ; lait in a work upon " Natural History ” 
it would secnii out ol‘ })la(*.e to einimerate and charaetoriso these 
artiticial jiroduets. Autliors vary* in their oiuiiion as to what 
stock gave risi‘ t.o the. donu^stic rat*.OH of the jiast and of to-day. 
Tlie Jackal, the Ihiuasu (f/. priwrtmifi), the Indian Wolf (6’'. 
j>alliprs\ hav(*. b(*tui pro])OHed as likely ancestors. It is more 
prol)al)le that tlu*re is mueli admixture, and that varhms wild 
tyjH^s have beim Hf‘l(‘et(al by man in various countries. 

Extinct Canidae. — Many of tlu'. existing s])ecios of Oanidae 
are also to be found in Ideistoi’imo de.])ositH of the countries which 
they now inhabit. A few show a widin* range in the immediate 
past than in tlu* j^resent. Thus Ijj/vf/on (U has l)een 

met witli in eav(*s in < Uamorganshire, while iHivyim ol‘ Month 
Amtulca appears to l>e congeneric with >^pivtho^ of the Brazilian 
caves. The African (Har/pui setuns to occur in d(^.])osits in India. 
TIhtc are also nunicrous (»x*tim*t Hpcci(*s bidongiug to the genus 
(hnii% which c.xttmd us far ba<*k as the Blioceno. 

The earlier types of Dogs have beim ])1 iic.(hI in different genera, 
is an Koema* form from Knro))t‘an strata.. The skull is 
d(‘eide<lly (1vt‘t-like, with a short smait. The fore- and hin(l-f(‘et 
were five-toe<i, with WiJl-develojKul ])ollex and hallux. Tlui 
dentition Wiis that of nmderu Dogs, the molars being two in the 
a])l)or and thn‘e in the Io\vt*r jaw. The gcmu’ul asjKU't of the 
creature and Ua^ form of the skeleton was much like tluit of the 
Vivorrine genus I^tntfhhvuvHa^ tif whi(*h, as well as of the Dogs, 
Cynodictis might have lunm an am'cstor. 

Himocyon of tlu‘ U]>per Mitn'cne aorvi's as the tyjK*. of a st‘])arato 
Hul)-family of Dogs, Simoiyimiiiae. The skull is sliort, broad, and 
high ; the slimiening of the skull aflecting the jaws has rctlucod 
the teeth greatly ; tin* first three prcmolars are voxy small, fall 
out soon, and are thus often deficimit. Therti arc <mly two 
molars in each jaw. This type is of course nowhere neat the 
ancestral Dog, U is a mm^h-HpeciHlised branch of lui early type. 
(hphalogale is 1 (*sh specialisetl ; there are the usual four jiro- 
molars. Unhydron/oH is an iuterraediato form ; it has lost one 
premolar in each jaw. 

Amphteyon, forming the tyi>e of another sub-family, Amjihi- 
cyoninae, though usually placed among the Dogs, presents xis with 
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many Bea:^-flke features*!^ its organisation. • T^he, feet, for instance, 
were pla^^rade and fiye-toed. The ulnar ^d the radius are 
spicialiy ^^pare^ with* the samfe bones in l^e Bear tribe. The 
skull on other hand is as distinctly Dog-like in form. The 
molars die large, broad, and crushing, and Bear-like. The largest 
known species, A!! giganteus^ is of about the size of the Brown 
Bear. Amphicyon is a Miocene genus. Eocene and allied to 
it is Pseudamphicyon. This genus has, like Amphicyon, the 
complete dentition of forty-four teeth. In the Amphicyoninae 
generally the feet are five -toed, the humerus has an entepi- 
condylar foramen and the femur a third trochanter, .^e upper 
molars -are large. 

The closely allied and American genus Dapliaenus has also 
plantigrade feet, and has in its structure many reminiscences of 
the Creodonts So, too, has the Eocene Uintacyon. 

VynodestnuB is closely allied to Cynodictis. It has ancient 
features .combined with quite modern ones. The skull is 
. described as being Creodont-like, but the dentition is that of the 
microdont modern Dogs. In* accordance with its age the cerebral 
convolutions of this Dog are much snnpler'than in existing Dogs, 
and the hemispheres do not cover the cerebellum so much. 

The Bear-like Carnivora or Arctoidea. — That division of 
the Carnivora which is typically represented by the Bears em- . 
braces three recent families, which are united by a number of 
characters. These Carnivora are always plantigrade or nearly so. 
They have nearly always five toes. The claws are not retractile, 
or at most semi-retractile as in the Panda. In the skull the 
tympanic bulla is often depressed, and is not so globular and 
obvious as in the Cats. Its cavity is not divided by a septum. 
The paroccipital processes are not appli|^ to it. The carnassial 
tooth is less emphasised in this group than in the Cats. 

These characters, however, have to be used with caution, as 
they are hardly universally applicable. A fairly typical Arctoid 
bulla is seen in such a form as Cercoleptes. The bulla itself is a 
little more swollen than in Ursus, but it is flattened off in the 
same way towards the bony meatus. The paroccipital processes, 
slightly developed, are at a distance of ^-inch from the posterior 
margin of the bulla. In the Eaccoon the bullae are much more 
swollen, and the paroccipital processes are closer to them. In 
the Marbled Polecat, Putorins sarmaticus, the bullae are fairly 
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swollen, and there is. but little ^ Ratteni^'^towards ^he meatus : 
the paroccipital processes, though slighf, are in contact with the ^ 
bullae basally, though their fr^,^tips are turned awa;^j^3y th^m. 
Finally, in Ictonyx the bullae are much swollen*; ther^P but little < 
flattening towards the meatus, and the paroccipital process, them- ^ 
selves much swollen, are pressed closely against the bnllae. The 
Mustelidae, therefore, in this as in other characters, approach the 
Aeluroids. . 

There is no caecum, a feature which marks off the Arctoidea 
from all Carnivora except the Viverrids Nanclima and ArcticUs 



Fig. 212. — Section of the left auditory bulla and surrounding bones of a Bear {Ursus 
ferox). amy External auditory meatus ; iJO, basioccipital ; Ca?', carotid canal ; 
e, Eustachian canal , g, glenoid canal ; squamosal , T, tympanic ; tympanic 
ring. (From Flower, Proc. Zool. Sac, 1 869. ) 


what Dr. Mivart has described as the “ ursine lozenge,” a tract ^ 
about the middle of the hemispheres, defined posteriorly by the 
crucial sulcus, and formed by the emergence on to the surface of 
the brain of the hippocampal gyrus. 

The Arctoidea are very widely distributed. But there are 
some curious exceptions. Thus there are no representatives of 
the group (as might be expected) in the Australian region ; they 
are completely absent from Madagascar; while the true Bears 
(family Ursidae) are totally absent from Ethiopian Africa, and 
are only represented by a single species, Ursus ornatus, in the 
[Neotropical region. 

It IS noteworthy that the Arctoidea never show spots or 



PROCYONIDAE 


CHAP. 


42 ^* 


cross stripes (save rings on the tail), which are so common a 
feature of the coloration 6f the Cat-like forms. 

In bracketing together the three families which are described 
in the following pages, emphasis is laid upon a number of un- 
doubtedly commo» features. Palaeontology seems, however, to 
suggest that the Mustelidae come nearer to the Yiverridae. That 
the Pears and Dogs are connected by extinct annectent genera 
does not interfere with their present distinctness. 

The systematic arrangement of these Carnivora is not easy. 
It may be useful, however, to give a method of arrangement for 
tlLe convenient placing of the genera. 

The most primitive group is perhaps that of the true Bears, 
family Ursidae ; for in them the molars are two above and 
three below, and have thus not become diminished in number 
as in some of the other members of the order. Moreover, the 
Bears have lobate kidneys, which character, often occurring in 
the young of animals which when adult have smooth kidneys, 
may be looked upon as a primitive character. The feet further- 
more are completely plantigrade. This family will contain only 
three genera, Ursus, Mehmus, and Aeluo'o;p%Ls. 

Next comes the family Procyonidae, in several members of 
which one molar is .lost below, though in others tlie more 
archaic formula is retained. The kidneys are simple. This 
family contains the American genera Procyon, Kasua, Bassariscus, 
Bassaricyon, Gercoleptes^ and the Old-World form Achrics. 

The third family, Mustelidae, has the molar formula reduced to 
I- or The kidneys are simple except in the Otters. To this 
family are assigned the following genera : — Arctonyx, Gonepatus, 
Mdes, Mephitis, Taxideci, Mydam, Mdliwra, Helictis, Ictonyx, 
Mustela, Galictis, Grisonia, Piitorivs, Gulo, and the aquatic Lutra, 
PJnhydris, and Aonyx. 

Fam. 6. Procyonidae. — This family is mainly American in 
range, the genus Aelurus alone being a native of the Old World. 
But Zittel would include with the genera of this family the 
Viverrine and Oriental genus Arctictis,, proceeding which is 
perhaps hardly admissible, though the occasional absence of a 
caecum in that animal is so far in favour of such an alliance. 
The largely vegetable nature of its food and its arboreal habits 
cause a certain amount of likeness to some of the members #t 
the present group of Carnivores. The Procyonidae have two 
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molars in either half of each jaw. The carnassial teeth are not 
typically developed, and the molars are broad and tuberculate. 
The tail is long, ofUm prehensile, and often ringed in the dis- 
position of its colour pattern. The alispheudid canal is absent 
save in the aberrant Jrfitnix. Both condyloiiaud postglenoid 
foramina are pre.sent. The members of this iatniily are planti- 
grade. 

The genus Procyon includes at least two species of Eaccoon, 
the northern form, P. lotor, and the South American, P. cancri- 
ronts. To these may possibly be added a third, P. nigripes. 
This genus is characterised by the length and the mobility of 



the fingers, and indeed it uses its hands greatly. It has no 
median groove upon the muzzle, which is found in many other 
Arctoids ; the ears are moderately large : the tail is not long, 
beiftg about one-third of tho entire length of the animal, in- 
cluding the tail. The soles of tho feet are naked. Its limbs are 
very long (for an Arctoid), and this gives to the animal a 
bundied-up appearance when walking. There are four premolars 
Htud two molars on each side of each jaw. There are fourteen 
pairs of ribs, of which ^len pairs reach the sternum. The latter 
is connwsed of nine pieces. 

The first-named species has received its name from the fact — 
of which there is abundant proof — that it tiips its food into 
iMer. As a matter of fact, the animal frequents the margins of 
streams, and hunts in th® shallow water beneath stones for cray- 
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fish, and it also captures fish. Not only is this animal partially 
aquatic, but it can climb well — " they make their homes in trees, 
but carry on their business elsewhere.” The animal can’T)e 
readily tamed, but is a tiresome pet on account of its insatiably 
curiosity and its skill in the use of its hands, which enables it 
to unlatch doors and generally to pry about everywhere. The 
Eaccoons are mostly nocturnal creatures. ij;* 

The genus Bassaricyon ^ includes two species, both America^, 
B. alleni being from Ecuador, and B. gahbii from Costa Eica. 
They have so much the aspect of a Kinkajou that a specimen, 
which arrived at the Zoological Gardens, ’ was presentecJ and 
entered as one of those animals. Nevertheless there are many 
differences between the two genera. The tail of Bassaricyon is 



not prehensile, and the animal, as will be seen ffom.Eig. 214, 
has a sharper snout ; the brain is more like that of J^assariscus. 
The likeness to Gercole;ptes can hardly perhaps be regarded as an 
example of "" mimicry ” since the forms are so ne^-iij related, and 
the advantage of such an imitation remaiias to be proved. The 
muzzle of Bassaricyon is groove (?^5 the ears are fattly large ;^fche 
soles of the feet are naked ; there is but a i^ngle paii?ifof teats. 
There are two molars and four premolars to each half jaw. 

Thi^ dorsal vertebrae are thirteen'^n number ; nine ofi* the 
ribs reach the sternum. The slenderness and convexity of the 
lower margin of the^^Tower jaw, as well as the feeble angular 
proce^, distinguish this genus ftom its undoubtedly neal: ally 
Cercoleptes. The dental formula also is different. ^ 

Bassansmis ringed tail like a Eaccoc®^* and'is also 

American in range ; it furthermore ’ agrees with the Eaccoon* ij’ 

^ See Beddardjiyroc. ZooL JSoe. 1909, for anatomy. 
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being nocturnal and mainly arboreal in habit. There are appar- 
ently three species, of which B. astutus is the best known, having 
be6ii on several occasions exhibited at the Zoological Society’s 
Gardens, the last examples so lately as 1900. The fl.niTi-.qi was 
for a long time believed to be allied to the Oriental Paradoxures, 
and its occurrence in America was therefore puzzling. The real 
a|^uities of the creature were, however, definitely set at rest by 
Si# W. Flower, and later accounts of its anatomy have confirmed 



fiy||f<»pinion.^rt The vertebrae ‘ire more numerous than in Pro- 
cyon, teeth are slightly different ; otherwise it presents 

maSfiiy likenesse%<k> Tbs nearest ally.s The ears are long; tite nose 
i^ gj^DOved ; and the palijd®^ and soles are naked. 

The Kinkajou, Gercoleptes, is likewise an American *A^rctoid. 
It ranges from CtotraJ Mexico down to theiEio ITegro in Brazil. 
It al one time oo^fount^, and, considering its e^||pmal 
^ appMifcance, not unnaturally, ^ with the L gmur s. Sir E. Owen 
(Jispelted rtailSdew by a careful dissection 'Q?||p|creature. Never- 
theless, there are certain aplttcteical featurdy in which* it differs- 

* 1 Zooh Soc, 
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from Carnivora and resembles Lemuroids,^ It has been pointed 
out that the form of the lower jaw much resembles that of the 
Lemuroid Microrhyoiclius!' There is, however, no doubt that it. 
is rightly placed in the present group. The tail is very pre- 
hensile, and the animal is therefore, as might be supposed from this 
circumstance, purely arboreal. It has some twenty-eight verte- 



Fig. 216. — ^Kiiikajou. . Cercoleptes c(^udivolviUiis. x 


brae. This genus has a median groove upon the nose. The claws 
are long and sharply pointed, and the palms and soles of the 
feet are naked. The premolars are three, the molars -two. There 
are fourteen dorsal vertebrae, of which nine are united to the 
nine -jointed sternum by ribs. There is but one species, 0. 
cmdwohulus, of a uniform yellowish-brown colour. 

Nasua, the Coati, ranges from Texas to Paraguay, and has 



Fig 217. — Coati. Namanifa. xj. 


two species. In Guatemala it reaches a height of 9000 feet on 
the mountains. The nose is produced into a short and very 

^ It is a curious fact that a native name for the creature is “Pottos” (of. of 
course Potto) ; and indeed the generic name Potos seems to liave the priority over 
Cercoleptes, 
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mt)l)ile prol)os(‘is, lu^ncti its name. The native Mexican name for 
the eivaturo is “ <ina.uhpcc<)t] ” 

Tlio (Jouti is laV!L,a‘.ly arboreal, a.n(l hunts iguanas in large 
bands, sonH‘. of tluau lieiug on the trees and some on the ground 
beneath. It also grubs up worms ami htrvae, for which purpose 
its long snout is Huitiul. The molars of the genus resemble 
tliose of Provjfiui. 

Then* is not a median groove upon the nose. The palms 
and soh‘S are- iiaktul. Six tt‘uts <mmi\ There are thirteen dorsal 
vertt*hrae. Aus/oa and -.V. rufa are the best kn(:>wn and 

]HU‘]iapH thii only sp(u*it‘S. 'Pho colour of the fur varies a good 
<leal, ami has Ital to tluv ust^ of other tuuncs for supposed species. 

AtiunfH, tin*- Panda, is a largish animal found in the south- 
eastern Himalayas np to a height of 12,000 feet. It has a 
glossy fur i>r a n^ddish colour, and a ‘Svhite somewhat cat-like 
fact*.’* The molar formula which distinguishes it from the New- 
W<»rld Aretoids ludonging t<» the Proeyonidae, as well as from 
its p(»Hsild(‘. ally is Ihu anatomy of the 

animal has btnm dt*seribed by >Sir VV, Plower.“ Dr, Mivart has 
])ointed out that llui muzzlti thfuigh short is upturned in a way 
distiiK’tly nn'alling that of Ktmtu, The animal inhaluts forests, 
ami feeds almost entindy upon vegt»table food. It cats eggs, 
however, ami inseets. Tlumgh living to a great extent upon 
the ground, it is also arboreal, mul has sharp semi-ui tractile claws. 
It is sai<l to 1)0 <luU of sight, hearing, and smell, )iud yet with 
these disadvantages is also unprovided with cunning or ferocity. 
Its habits huv<U)iH‘U compared with those of a Kinkajou. 

Fossil Proeyonidae, — In uihlitiou to siweral of the existing 
genera, the remains are known of varimm extinct forms of l^ro- 
cyouidac- Lr/iftnrhfH, with one Bpt»tde8, L. privmepus, is of Plio- 
cene age, l)Ut is known only by one ramus of the lower jaw. It 
apiiears to oiler a uumlwr of transitional characters between 
the more typical Proc*.yuui<lae and the aberrant OercoleptesJ*^ 

Panou 7, Mustelidae. — (lontrary to what has been stated with 
regarti to the habits of the Prucyonidati, the Mustelidae are for 
the must part “ blooilthirsty robbers,^* and are spread ovej> the 

‘ in writttut, nfter UniUMsut. But this wm, aooording to 

Mr. AlMton, iirtihnltly am I'rror fur nam'ea, 

* ZhiI. Su^. 1870, ji, 7ia. 

' See Wortiimii, /lull, Amer. Mu$. Nat. Hint. vi. 1894, p. 239. 
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whole surface of the w’orld, with the exception of Austraha and 
Madagascar. The molar teeth are generally reduced to one in the 
upper jaw, and sometimes to one in the lower jaw, which thus 
gives “ a sort of prima facie resemblance to the feline dentition.'' 
There is no alisphenoid canal; postgienoid and condyloid fora- 
mina are found. 

Sub-Fam. 1. Melinae. — Of this sub-family there are repre- 
sentatives both in the Old and New Worlds. 

Meles, the Badger, is exclusively Palaearctic in range.^ Dr. 
Mivart says that Meles has a relatively longer dorsal region than 
any other Carnivore, and that it is most nearly approached by 



Fig. 218. — Badger. Ileles tarns, x J 

its allies Ictonyx and Oonepatus. The molar formula is, as in 
Arctonyx, Mydaus, and Selictis, Pm M The molars differ 
from those of any other Carnivore in the much greater size of 
the first molars than of the last premolars. The nose is not 
grooved ; the soles of the feet are naked. The claws of the fore- 
feet are much longer than those of the hind-feet. 

The genus Arctonyx is a " pig-hke badger from Hindostau, 
Assam, and North China. The epithet '' pig-like " is derived from 
the long and mobile snout, which is truncated and has terminal 
nostrils. It is remarkable for having a part of the palate formed 
by the pterygoids, as in Whales and certain Edentata (e.g. Myrme- 
cojpTiaga). There are sixteen dorsal vertebrae^ A, collari$ lives in 

^ As a small point of likeness between tliis Mustelid and the Procyomdae may 
be mentioned the colours of the face. M. anakuma is particularly Raccoon-hke. 
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fissures of rocks, or iu holes dug by itself. It is a purely nocturnal 
beast. 

The singular genus Mydtcm, containing the species M. meli- 
ceps, the Teledu or Javanese Skunk, is an inhabitant of Java and 
Sumatra. It Irecpu'iits the. mountains of these islands, into the 
soil of which it burrows iu search of worms and larvae. There 
is bixt one si)ecies, whicli is “ like a miniature badger, of rather 
eccentric colours.” It is blackish brown, with a yellowish-white 
top to ijs..head, and a stripe of the same colour down the bjick. 
It may bo distinguislied by its elongated snout, obliquely trun- 
cated, and witli inferiorly-placcd nostrils. As to osteological 
characters, it has a mure obli(pu^ Hymphyais of the maudibki 
than iu any other Carnivore. The secretion of the anal glands 
is said to rival that of the Skunk iu oll'ensiveness and in the 
distance to which it can bo. proindled. 

Sub-Faiin. 2. Mustelinae. — Uopresentativc^s occur in both the 
Old and Now Worlds; but the genera and even the species are iu 
one or two cases common to both. 

Galidis harbant,^ the Tayra, is a brown, elongated, and Weasel- 



Flii, 'Tu.ym. UttfiHh htrhira, kJ. 


like ttuitnal from Mexico uiul South Americii, Ah is the case with 
the Weasel, it is HometimeH gregariouH, a herd of twenty having 
been olwerved The hoIoh of the feet are naked, and the molar 
formula is Pm M Iu tliese characters the (Irison (C?. mttata) 
agrees with harhavtf ; but it has been referred to a different 
genus, Orison in. 

The Grison, this savage and diabolicaWooking weasel,” as 
* Trans. ZooU W 09 . il 1841, p. 201. 
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Mr. Aplin terms it/ is known also as the “ Huron.” It almost 
rivals the Skunk in the power of the odour which it can emit 
when enraged. A trapped specimen was placed in a cage 50 
yards or so from the house, and even at this distance it was 
disagreeably easy to teU when any one visited the animal — at 
least when the wind set in the right direction. It is greyish 
yellow above and blackish beneath, presenting, as has been 



Fig. 220 — Gnson. fiTiso'tiia mttcita. x j 


remarked, a curious similarity to the Eatel. The nose of this 
animal is destitute of a median groove, which is present in the 
Tayra ; the soles of the feet, however, are naked as in that animal, 
and it is nearly plantigrade in walk. It differs also from Galictis 
in having sixteen ^ instead of fourteen dorsal vertebrae. Eleven 
of the ribs reach the sternum. Considering the differences that 
exist between some other genera of Arctoids, it may be fairly 
allowed that a genus Grisonia, is tenable. 

G. ollamandi is darker colomed than the Grison, with a white 
band from the forehead to the neck. Mr. T. Bell described a 
tame individual as eating eggs, frogs, and even a young 
alligator. 

A third genus of this group has recently been founded by Mr. 
Oldfield Thomas ^ for a small African animal, which is Grison-like 
in its coloration. The name ' given , to the genus, Galeriscus, 
is intended to suggest its, likeness to the Grison (GaUra or 
Grisonia), The chief distinctive feature of this genus, whose 
skeleton is not yet known, is the presence of only four digits on 
each Hmb ; the pollex and the hallux being entirely absent. The 
ears of this Grison are short. 

^ Proc. Zool. Soc. 1894, p. 306. 

I found fifteen 3 ^22. 
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The genus Mustda includes the Martens and Sables, which are 
distinguished from the following genus by the molar formula, 
which is Pm 4 M The same character separates them from 
GalivtiSf and also the generally hairy uxider surface of the feet. 
In more southern latitudes, however, the palms are sometimes 
naked. The nose is grooved, and tlie ears are short and broad. 
The genus is widely distri})uted, being common to the Old and 
New Worlds. In tlxe Old World it extends from Europe to Java, 
Sumatra, and Borneo. The largest species of the genus is the 
American J^ekan, an animal whicli may be 4G inches in length, 
including tlie tail. Tliere are two species of Sable, one European 
{M, zihelliwt), the other American. 

The only Britisli species of the genus is the Pine Marten, 
M. martefi. It is thirk brown, with a hrownish-yellow throat, and 
reaches a hingtli of some 1 7 inches, with an oiglit-inch tail. It 
is getting rare,, Init is still fairly common in the Lake country. 
The animal is largely arboreal in habit, whence the vernacular 
name. U is also (^allcd MarUm ("at. The allied Jf. foina, the 
Heech Marten, has lK‘.eu stated to l)t^, but a])parontly is not, an 
inhabitant of these islands. The colour of the animal is a rich 
brown. It has small eyi^s and oars and a short tail. The palms 
of the hands and ttui solos of the feet are liairy ; the muzzle is 
naked, and has a groove as in (Wvotrptoi^, c.tc. 

The Glutton, (hda, is a wclI-mark<Hl genus, containing but 
one speci(js, whicli is circumpolar in rangt*. The dentition is 
Pm I M-^, Tlie foro(uty but not tlie voracity of this animal 
appears to have bet^n (exaggerated. H mainly f(*ods on carcases, 
and is not really a sucHiossiul hunter. As to the ('arcases, Olaus 
Mdigmis t(dls in straightforward language the way in which the 
animal dilates in size during a meal, and })r(*Hently, after follow- 
ing the practice of tlui ancient Homans, rt'turns to tlie banquet : 

Oreditur a natura creatum ad rubortuu homiuum qui vorando 
bibeudoque vomunt redounttpie ad mensam ” I 

This is one of the few land animals which ranges completely 
round the pole. Th(*re is no difference to be noted between the 
Old-World and tlie New-World spociniens. It is now an entirely 
northern form, but in Pleistocene times it reached as far south as 
this country. 'l"he fossil species seems to be Gulo ImcuB, and to be 
quite indistinguishable from the living forms. 

Putorius^ the genus which embraces the Weasel tribe, contains 
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rnany species known popularly as Weasels, Ermines, Stoats, Ferrets, 
Polecats, Minks, and Vison. Not only is the genus common to 
both Old and New Worlds, but in a few cases the species (e.g. 
P. erminea) range from Asia to America. The molar formula is 



Fig, 221. — Polecat. Mustela putorms* 


Pm f M -I-. The form of the body is an exaggerated one, the 
length of the trunk to the limbs being very great. The feet 
are more or less hairy beneath, and the animals are digitigrade. 
The nose is grooved. The dorsal vertebrae vary from thirteen 
to sixteen. 

There are four British representatives of this genus : — 

The Polecat, P. foetidus, is a dark brown-coloured animal. Its 
total length is about 2 feet, of which the tail occupies some 7 
inches. It is a species banned by the gamekeeper, and hence is 
approaching extinction in this country. It is excessively blood- 
thirsty, as are apparently all the members of this genus, and kills 
out of mere wantonness. The Ferret is simply a domesticated 
variety of the Polecat. 

The Stoat or Ermine, P. erminea, is reddish brown above, 
white beneath. In winter, in certain localities, it hecjomes white 
with the exception of the black tip of the tail. This colour- 
change bears some relation to the degree of latitude. It is 
universal in the north of Scotland, rare in the south of England. 
As is the case with some other animals that generally change 
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their colour in the winter, there are individuals which seem to 
have lost the power of change, and others which change in an 
apparently capricious manner, not influenced by season or cold, 
like so many other animals, the Stoat appears at timRs to 
migrate, which it does in largo parties. Such parties are 
said to be dangerous, and will attack a man who crosses 
their path. 

The Weasel, P. vulgaris, has much the same colour as the 
Stoat, but is a smaller animal; it differs also by undergoing 
no seasonal change. It is equally agile and ferocious, and 
ought to lie encouraged, as it vents its ferocity largely upon 
Voles and Moles, which it can pursue underground Like other 
species of Putorius, it seems to kill its prey by biting through 
the brain-ease. 

The fourth Britisli species is the recently -described Irish 
Stoat, P. Mherwiaus. It is somewhat intermediate between the 
last two. 

PoccMogah is a genus reci'ntly instituted by Mr. Thomas for 
a small South African Woastd, P. alhinuchn, coloured like the 
Zorilla, 'i.r. with whitish stripes upon bliusk, but differing in its 
redi]^d molar formula, which is Ihn | M j or -J. 

fjgneodon'^ is thought to he more doubtful; it is South 
American (Patagonian ), with the same molar formula as the most 
reduced forms of the last genus, i.e. Pm| M-J. The ears are 
short and almost invisible; the claws of the anterior limbs are 
long, those of the hind limbs short. It is not quite certain that 
it is not “ an aberrant southern form of Piitorius hrasiliemis.” 
That its distinction is justifiable appears to be shown by the 
tliscovery in the same region of a fossil species, Z. luganemis. 
Matsohie places it near Oodictis. 

The Ratel, H^ellivora, is common to India and West and South 
Africa. It is a black animal with a grey back and grey on the 
top of the head, the contrast of colour suggesting a dorsal 
carapace. It runs with a swift trot. The animal lives much on 
the ground, but can climb trees. It is exclusively nocturnal in 
Its habits. It has the reputation in India of feeding upon dead 
bodies, a view which has probably no foundation in fact save 
that it can burrow. The molar formula is Pm f M ■^. There are 
fourteen dorsal vertebrae. The African and Indian species are 
* Soo Mtttocliie, SS, Qt», Naiurf. Serlin, 1896, p. VJl. 
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hardly to be distinguished from each other. The eais are very 
minute. The tail is short. The muzzle is rather pointed, and 
the soles and palms are naked. 



Fig. 222 — Ratel. McJliv^ora capensis. x J. 


The structure of Eelictis has been described by the late 
Professor Garrod,^ as well as by Sir W. Flower in his general 
account of the Carnivorous skeleton. The animal, which is a 
native of East Asia, is sometimes gaily coloured. H, ziibaurantiaca, 
the species dissected and figured by Garrod, is a varied black and 
orange. The genus is arboreal, and the tail may be moderately 
long and bushy. The ears are small ; the nose is grooved ; the 
palms are naked, but the soles of the feet are hairy. There are 
fourteen dorsal vertebrae. The molar formula is Pm M 

The Zorilla, letonyx, is the last of the Old-World genera of 
Melinae. It is African, ranging from the tropical parts of the 
continent to the Cape. " In colour and markings,” remarks Br. 
Mivart, “ as well as in the odour of the secretion of its anal 
glands, the one or two species which form this genus resemble 
the skunks; so much so that did they inhabit the same region, 
and were they devoid of an offensive secretion, they would 
certainly be said to mimic the skunks.” The molar formula of 
the genus is Pm f M There are fifteen dorsal vertebrae. The 
nose IS grooved and the soles partly hairy. 

The American Badger, Ta^idea, is a burrower of omnivorous 
tastes, and correlated with the former habit are the immense 

^ Proc. Zool. Soe. 1879, p. 305. 
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claws of the fore-paws. It is North American, hut gets into 
Mexico. The molar formula is as in the American genera 
Mephitis and Conepatus, and as in the Old-World Ictonyx, and 
it thus differs from that of Meles. Besides the great size of the 
claws upon the hand, which are larger relatively than those of 
any other Carnivore, the genus Tcuxidea is to be distinguished 
from all Arctoids (indeed, from all Carnivora) except Mydaus, by 
the fact that the pelvic limb is of the same length as the 
pectoral. The muzzle is furry except at the very extremity ; this 
is grooved. The animal is carnivorous, subsisting upon the 
following very varied kinds of food — Spermophiles, Arvicolas, 
birds’ eggs, and snails, also honey-comb, wax, and bees.” 

The Skunk, Meph%tis, is an American animal with several 
species, which range from North to Central America. The black- 
and-white colour distinguishes the genus, which is furthermore 
marked by the fact that the third digit of the hand is relatively 
longer than in any other Carnivore except Taxidea. The soles are 
partly hairy. It is a terrestrial fossorial animal with well-known 
powers of protecting itself from aggression. But nevertheless the 
Skulnk has its enemies, and is not quite so unmolested as is some- 
times popularly supposed. The Puma, Harpy Eagle, and the 
Great Horned Owl will at least occasionally attack and devour 
it. The molar formula is Pm § M There are sixteen dorsal 
vertebrae. 

Conepatus is a more southern form of Skunk, extending down 
into South America. Its dentition is like that of Mephitis save 
for the loss of an upper premolar. This genus, which has been 
further subdivided, differs from Mephitis in the fact that the 
soles of the feet are wholly naked, whereas in Mephitis those of 
the hind- limbs are partially hairy. It has no groove on the 
nose. Its tail is shorter than that of Mephitis, This Skunk 
has the same habits as the last. In certain parts of South 
America the animals are so abundant and their odour so powerful 
that in, the evening there is generally a recognisable smell about. 
This is said to be good for the headache ! 

Sub-Fam. 3. Lutrinae. — Of this sub-family there are at least 
two genera. Mnhydris (^Latax)^ the Sea-Otter, is confined to the 
shores of the North Pacific. It is more purely aquatic than are 

^ Lydekker, “ Note on tlie Structure and Habits of the Sea-Otter {Latwx lutris),^' 
Proc. Zool. Soc, 1896, p 421 ; and ibid, 1896, p. 236. 
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other Otters. Specimens have been seen swimming fifteen miles 
from land. The gait of the creature when on land is suggestive 
of a marine animal ; the webbed hind-feet are doubled back upon 
the knuckles during progression upon land, and locomotion is 
effected by a senes of short springs from these feet , the Otter 
does not walk "'in ordinary acceptance of the term.” The tail 
is flattened, being twice as broad as it is thick, and ends in a 
bluntish point. Unhydris feeds mainly upon crabs and sea-urchins, 
but also upon fish. Its dental formula is peculiar by reason 
chiefly of the reduction of the lower incisors. The formula runs 
as follows : I f 0 -J- Pm f M 

The molar teeth of this creature, in accordance with its diet, 
have lost the sharp points of the Mustelidae in general ; the 
crowns are flattened, and the tubercles very blunt. In this it 
contrasts with Lutm, and presents some resemblance to the 
Crab-eating Eaccoon, Procyon cancrivoriis ; but the teeth are still 
further blunted. Pnhydris feeds largely upon sea-urchins and 
shell-fish, and needs blunt teeth for the crushing of the hard 
shells of its prey. It is interesting to notice that the habits of 
this animal have been altered by the interference of man. The 
creature has been hotly pursued for a long time on account 
of its valuable fur. Instead of feeding and breeding upon 
the shore in places readily accessible to its pursuers, the Sea- 
Otter has now taken to the open sea in a greater degree. It 
utilises masses of floating seaweed for those purposes, and hunts 
for its food in the deeper water at a greater distance from the 
shore. In conjunction with the increasing rarity of the Sea- 
Otter the price of its skin has enormously increased : whereas in 
1888 the average price per skin was £21 : 10s., the value of a 
fine skin now is at least £100, and as much as £200 and even 
£250 has been given. The animal is captured by netting and 
by clubbing and spearing.^ Prom the Miocene Siwalik beds re- 
mains of an allied form, Pnhydndon, have been obtained, whose 
teeth are somewhat intermediate in their crowns between Zutra 
and Unhydris. 

Lutra, including the Otters, is widely distributed. Both 
manus and pes are webbed. The ears are small and hairy. 
The nose is not grooved, and the naked part is very circumscribed ; 

1 See an article by Mr. Lydekker in Knowledge^ April 1898, from which many 
of the above facts have been taken. 
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the claws upon the hind-feet are Hattenod and somewhat nail- 
like. There are about ten species, hut of course, as is so 
universally the case, a j^reat many more names have been given. 
The molar formula is like that of HiUn/ilris .save tliat there is an 
extra proinolar in the upi)Pr jaw. The.re are fotirtoon pairs of ribs, 
of which tdeven pairs rtsach the ten-jointed sternum. The caudals 
are twenty-thri'e. TIio ( 'ape Otter, the “ claw less ” Otter, has been 
separated as a genus Aomjx. Bo too has the South American 
IHefiitumt hradlieiuia. But in neither case* is the separation allowed 
by Mr. Thomas in a recent revision of the genus.’ The latter 
s])ecies has the reputation of being very fierce, and is known in 



Klu, 223. --Otter. Lntrn vuhjttfUH. x 


Uruguay by the name of " Lobo de pecho bianco.” The British 
species, L. viiUjaria, reaches a length of 2 fiKit or so, with a tail of 
I G inches ; it ranges over the whole of Europe and a large 
portion tif Asia. This Otter often burrows in the banks of the 
streams which it frecpiantB ; and in the burrow in March or Apidl 
the female brings forth her young, thre^ to five in number. It 
will also frequent the sea-coast. 

Fossil Mustelidae. — Besides a number of the existing 
genera there- are fossil members of this family which cannot be 
referred to existing These latter extend back into time 

as far as the Eocenv liienoplfsiciia, one of these Eocene forms 
referable to the sub-family Mustelinae, is to be distinguished 

‘ “ PrplimiiiRry Not«« on tha phanwtton »ad Synonymy of the diflerent Speciaa 
of Ottor," Proc, Knot. Soe. ISSt, p. 100. 
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from liviug Mustelines by its comparatively long legs. In this 
genus as in several others there are two upper molars. 

Fam. 8. Ursidae. — This family is nearly universal in dis- 
tribution, and consists of but three genera, Ursxis, Melursiis, and 
Aeluropm. 

Ursus has the palms and soles naked except in the Polar 
Bear, which needs a furry sole to walk with ease upon ice 
surfaces. The ears are fairly large, and the nose may or may 
not be traversed by a median groove.^ The molar formula ^ is 
Pm ^ M The brain is naturally (because of the size of the 
animals of this genus) richly convoluted. The lobate kidneys 
have already been mentioned in defining this family (see p. 426). 

A very large number of species of Bears have been described. 



^Fig. 224. — Himalayan Bear. XIrms tihetanus. x 

But it is the opinion of Mr. Lydekker and of others that many 
of these are really to be referred to the European Brown Bear ; 
in this event the Grizzly of Forth America, the Tsabelline Bear, 
the Syrian Bear, a Bear from Algeria, the Kamschatkan and 
Japanese Bears, besides the extinct Ursus fossilis of Pleistocene 
caves, are to be regarded as slight modifications of Ursus 
arctos. On the other hand, the great Cave Bear, U spelaeus, 

^ Even apparently in the same species. 

® The number of preniolars is reduced in the Polar Bear. 

3 *‘The Blue Bear of Thibet,” etc., Proa. Zool 8oc. 1897, p. 412. 
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and the Thibetan Blue Bear ( Z7. jpruinosus) are distinct species, 
not to* be confounded with U. arctos. Neither, of course, are the 
Peruvian ?7. ornatus and the Sun Bear, U, malayanus. 

The Polar Bear has even been placed in a separate genus, 
Tlialassarctos, a proceeding which is quite unnecessary. The 
white colour of this Bear tends to become browner with age. It 
is one of the few mammals which extend right round the pole ; 
the Polar Bear is of course a purely Arctic animal. The chief food 
of the Polar Bear is Seal. Out of thirty Bears examined, Mr. 



rio. 225.— Malayan Bear. Ursus malayanus. x 


Koettlitz found that only fifteen had animal remains in their 
stomachs, and these remains were invariably Seal. THe animal 
apparently hunts by scent rather than by sight or hearing, both of 
which senses seem to be somewhat dull. The males and females 
wander separately, except of course during the breeding season 
The Bears dig holes in which they may remain for some time, 
but there is no hib^n^tion. In Pleistocene times, the Polar 
Bear extended as far s^cjath as Hambiirg. The female has four 
mammae, pectoral in position. 

MeluTB'Cbs includes only labiatus^ the Sloth Bear of India. 
This animal has an upturned snout, which is described as closely 
resembling that of Mydam, the Teledu. The snout has no groove. 
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All "Bears are largely vegetarian and* insect feeders ; but tlii^f Bear 
is especially so. It delights in the nests of Termites, Snd its 
energy in destroying these hills fo» the sake of their inhabitants 
is so great that the name of “,^loth ” appeared to Sir Samuel 
Baker to be an entire misnomer. * * 

Acluro^%is^ a rare Carnivore with but one sp^^les, A, melcmo- 
leucus, is not inferior in size to the Brown Bear, and is dis- 
tinguished by its largely white coloration. It was discovered in 
the mountains of East Thibet by Pere David, and described by 
Milne - Edwards ^ as a distinct and new genus, the discoverer 
himself having named it as a species of Ursvs. It is a vegetable- 



Fig. 226 . — Aehiropm 'nulanoltucus, 


feeding creature and bulky in form, with a rudimentary tail and 
a short broad head ; in fact, more like a Bear than a Procyonid 
(with which group it is placed by some). The width of the 
head, however, is greater than in any other Carnivore ; it is 
most closely approached in this by Aelurus and by Hyaena, 
The molar formula is Pm M The soles are hairy. There 
IS no alisphenoid can%l. The molars are especially large and 
multicuspid. 

Fossil Ursidae. — The genus Urs^is itself goes back to Plio- 
cene times. The well-known Cave Bear, Ur sits S'pelaeua of 

^ Nouv. Arch. Mus. vii. 1872, Bull p. 92; and Rcclicrclies poi(,T ser^hw d VMstoirc 
naturelle des McLmmifyres^ 1868-1874, j). 321 This genus has quite recently 
(Lankester, Trans. Linn. Soc vhi. 1901, p. 163) been definitely referred to the 
Procyonidae 
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Pleistocene times, was on^ of the commonest of Carnivorous 
crftatu]>es (Juring the vexy early times of the present era. It 
was as huge as a Polar Bear a Grizzly. The skull is remark- 
able for the fact that tlie first ^three premolars, which are small 
in all Bears, d^'oppecl out early in life. ’ An immense number of 
names have bSeh given to what are in all probalnlity the same 
species as this Cave P^oar of remote antiquity. 

Hyaenarotos is tlie oldest genus of true Ursidac. It goes 
back into Middle Miocene times, and ranged over Europe and 
North Africa. 

Arotothefmvh is, aii American genus of Pleistocene times. 
The likeness of some of the extinct Canidae to Bears has been 
already commented upon. 
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CAENIVOEA {CONTINUJSJ)) PINNIPEDIA (SEALS AND WALEDSES) 

GEEODONTA 

Sub-Oedee 2 . PINNIPEDIA 

Tms group includes the Seals, Sea-Lions, and Walruses,^ all 
aquatic and, for the larger part, marine creatures. Being aquatic 
they have to some extent acquired a fish-like form, though not 
so completely as have the Whales and even the Sirenia. This 
is most complete so far as the group is concerned in the Seals, 
where the hind-limbs have become soldered to the tail and are 
inefficient as walking legs, where the external ears have vanished, 
and where the general shape of the body is tapering and thus 
fish-like. The Walruses and Sea-Lions are less modified in this 
direction; in the latter (not in the former) the external ear, 
though small, is persistent, and the hind-limbs are capable of 
being used as organs of progression upon dry land. The general 
characters applicable to the Carnivora, given upon a previous 
page, apply to the Pinnipedia. 

The characters confined to the Pinnipedia as a whole are 

mainly these : — The greater part of the limbs are enclosed 

within the skin, the hands and feet are fully webbed, and 

there is a tendency for the nails to disappear, and for the 

phalanges to increase in number — characters which are clearly 
not diagnostic of the order but correlated with an aquatic 
life, since they reappear, and are indeed exaggerated, in tlie 
Cetacea. The teeth are peculiar in that the milk dentition is 
feeble and is early shed. This, as it were, undue emphasis upon 
one of the two sets of teeth is another likeness to the Whales, 

^ For the genera of Pinnipedia see Mivart, Proc. EeoZ. Soe. 1885, p. 484 
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where, however, it iw the 
milk dentition tha.t is 
most pronounced, the 
permanent '' being 
feeble and very early 
shed. But the dentition 
of the IMnnipedos ])re- 
sents other likcim^Hses to 
the Cetacea, whicdi ans 
it must 1)0 rem(*nib<*red, 
regarded by somo as a 
modiiication of the Carni- 
vorous stock, in which 
case, of course, the like- 
nesses may he genetic 
rather than due to 
adaptation in the two 
cases. Jhere i s a dis- 
tinct tendency towards a 
homodont series, the 
grinding teeth being 
often very simple, and 
the very distinct enrnas- 
sial tooth of many terres- 
trial Carnivores being 
absent. Finally, the 
number of the back teeth 
sliows some signs of ladng 
on the increase ; and 
Frofessor Kilkenthal has 
found that this inen^use 
is due to the division of 
existing teeth. Hero is 
a point of likeness to the 
many teeth of the typical 
Toothed Whales. Dr, 
Nehring found in several 
examples of JJalichoerus 
grypm the normal five 
back teeth increased to 



Fig. 227. — Skeleton of Seal. Phoca vituUna. (After de Blamville ) 
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six, and the additional molar was at the end of the series, thus 
suggesting a lengthening of jaw coupled with an increase in 
number of teeth. 

The incisor teeth of the Pinnipedia differ from those of the 
land CarfiLivora in that there are nearly always fewer than at 
least in the adult animal. In possessing lobulated kidneys the 
Pinnipedia differ from all terrestrial Carnivores except the Otters 
and Bears — a significant fact. # 

In the characters of the skeleton the Pinnipedia show many 
peculiarities. The cranial part of the skull is proportionately 
to the facial part greater than in terrestrial Carnivora ; there is 
no lachrymal bone, and the orbit is to some extent defective in 
ossification. The alisphenoid canal, so important a feature in^ 
the Carnivora, may be present or absent. It is present, for 
example, m Otaria julata} This genus also has the more 



Fig. 228. — Patagonian Sesi-Lion. Otaria juhata. x 


primitive small and rugged tympanic bullae, which are inflated 
and more Cat-like in others. The vertebrae show an interesting 
Creodont peculiarity in the complex interlocking arrangements of 
the zygapophyses of the dorsal vertebrae. The ossicula auditu^ 
differ from those of their terrestrial allies in their large size and 
massive growth. In this they have come to be like those of the 
Whales and Sirenians. 

There is no doubt about their close resemblance to the 


^ Miirie, Tmns Zool. Soc. viii. 1874, p. 501. 
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terrestrial Carnivora, but the question is, to which group of 
Carnivora have they the most likeness. The seiniaquatic Otter, 
and the still more tlioroughly aquatic (marine) Bnliydris, 
suggest an affinity in that direction. Tlie long body and short 
legs of the Otter, which is more thorouglily at home pursuing 
fish in the streams than in waddling clumsily upon the banks 
of the streams, seem to require but little external change 
to convert it into a small Seal, while the long knd completely 
webbed hind digits of Enhydris are even more like those of a 
Pinniped. The Sea-Lions, in which the external ear has been 
preserved, and in which the limbs have not become so entirely 
useless for progression on the land as they have in the Seals, 
seem to be the intermediate step in the evolution of the latter. 
This, however, is not the opinion of Dr. Mivart, who, without 
definitely committing himself on the point, presents some evidence 
for the assumption that the marine Carnivora are diphyletic. 
This double origin, however, is not from two groups of the 
terrestrial Carnivora. Dr. Mivart, in common with many others, 
holds tliat the Pinnipedia as a whole are undoubtedly nearer to 
the Arctoidea than to either of tlie two remaining sections of 
the sub-order. One of the most striking structural characters 
in which they show this resemblance is the brain ; the peculiar 
Ursine lozenge, already treated of as so distinctive a character of 
the Arctoidea, is repeated in the Pinnipedia. 

There are, however, other points of likeness which seem rather 
to point to a Creodont origin. Patriofelis is a genus that from 
more than one side may be looked upon as a possible ancestor of 
these animals. The Creodont peculiarity of the vertebrae has 
already been referred to. It may be added that the facial part 
of the skull is small in Patriofelis, which appears, moreover, to 
have had an alisphenoid canal. A very remarkable resemblance 
lies in the structure of the astragalus. This is not deeply 
grooved on the tibial fiicet as it is in Pissiped Carnivora. This 
might be held to be an instance of degeneration in the aquatic Seals, 
which do not use their limbs as walking organs. But Professor 
Wortman ^ has pointed out that in the Sea-Otter, which is entirely 
aquatic, the groove exists and is plain. The likeness offered to 
the Seals by the spreading feet of Patriofelis is noticed under the 
description of that genus.^ 

^ Bull. Amer. Mus. Nat Hist vi. 1894, p. 129. 
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Pam. 1. Otariidae. — The family Otariidae ^ is no doubt the 
least modified of the aq:iiatic Carnivora. It is rational, therefore, 
to commence the survey of the group with this family. They 
have preserved, as already noted, the independence of the hind- 
limbs; the external ear is present, though small, there is an 
obvious neck, and the nostrils are at the end of the snout, as in 



Fig. 229. — Cape Sea-Lion. Otaria ^pusilla. 


terrestrial creatures generally. The nails are small and rudi- 
mentary, save those upon the three middle digits of the foot. It 
is a singular fact that among the Otaries the angle of the lower 
jaw is “ inflected as much as in any Marsupial.'^ The literature 
relating to this family is great, and it ^ems difficult to reconcile 
the very varying opinions as to how many genera ought to be 
admitted. Mr. Allen arranged the nine species which he allowed 

^ See especially Allen, North American Pirmipedes^ 1880. 




XIV 


FUR SEALS AND HAIR SEALS 


451 


in six genera , but more generic names have been proposed At 
the other extreme stands Dr. Mivart,.who speaks of only one 
genus, Otaria; of this genus the number of species is by no 
means agreed upon. There can, however, be no doubt of the 
distinctness of the Northern Fur Seal, 0. ursina (the “Seal” of 
commerce and the cause of international complications), of the 
Patagonian Maned Sea-Lion, 0. jubata} of 0. of the Cape 

of the Californian 0. g%lles]jiei, of 0, hookeri from the Auckland 
Islands, and of four or live others. The range of the genus is wide 
but IS mainly Antarctic. It is usual to speak of “ Hair Seals 
and “Pur Seals,” the latter being the species which produce the 
“ sealskin ” of commerce. The difference is that in the Pur Seals 
there is a dense, soft under-fur, which is wanting in the other group. 
It IS, however, impossible to make this character the basis of a 
generic subdivision. There is a Pur Seal, 0. nigrescens, in South 
America as well as the more widely-known northern form. 

Pam. 2. Trichechidae. — Thi® family contains but one genus, 
Trichfolius, the Walrus or Morse, or Odolaemis, as the more 
correct term seems to be. It is a tiresome result of accurate 
conformity with the rules of priority in nomenclature that the 
name TricihcchuH should be apphed to the Manatee. There is but 
one species of Walrus, though it has been attempted to show that 
the Pacific and Eastern forms are different. The animal is Arctic 
and circumpolar. The Walrus is characterised by the enormous 
canines of its ui)pcr jaw, which form the well-known tusks and 
reach a length of l>0 inches. The animal can progress on land 
likt*. the S(ia-Lious ; hut, as in the Seals, there are no external 
(Mirs, though there is a slight protuberance above the meatus 
auditorius. The strong bristles upon the upper lip are as thick as 
crow (piills. The })Octoral limb has nails, but these are small, as 
in the Sea- Lions. The under surface of the manus has a warty pad, 
which cannot Imt assist “ in maintaining a foothold upon slippery 
ice. The hiiul-limbs have longer nails, which are still diminutive 
and suhecpuil in size. There is no free tail. The hver of this 
animal is much fun'owed, but not so much so as in Otaria, though 
more so than in Phooa, The kidneys are of course lohulate, as in 
the other atiuatic Carnivores. The milk dental formula appears to 
be I :J 0 } Pm + M 2- In the adult the formula® is I G ^ M f . 


' Murio, TraTis. ZooL vii. 1894, p. 411. ^ cf. the Dugong, p. 336. 

** Kukunthal, Jm. Zeitsckr. xxviix. 1894, p. 76. 
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Fam. 3. Phbcidae. — The true Seals have no external ears, 
and the nostrils are quite dorsal in position as in other aquatic 
animals, such as the Crocodile. There is obviously an approach 
to the conditions characteristic of the Whales. The hind-limbs 
are useless for locomotion on land. They are bound up with the 
tail, and form functionally merely a part of the tail. In this 
family there are, at any rate, eight genera. 

Phoca and Ealiclioerus are not very wide apart from eaeh 
other. In both there are five well-developed claws on feet and 
hands. They are British, and generally Arctic and temperate 
in range. For some reason or other the late Dr. Gray placed 
HcdichocTus in the same sub-family with the W alrus 1 Phoca is 



Fio. 230 Comraou Seal. Plwccb mtulvna* x -J. (From Parker and Haswell’s Zoology ) 


not only marine, but is found in the Caspian and in Lake 
Baikal. Their existence in those inland seas is believed to be a 
vestige of a former connexion with the sea. Salichoerus gryjpus 
is a large seal 8 feet in length when full grown. Its colour is 
yellowish grey, with darker grey spots and blotches. It is not 
uncommon on the shores of our islands, particularly of the Hebrides 
and Argyllshire. The commonest Seal is Phoca vituUna, not more 
than 4 to 5 feet long, and of the same spotted coloration as the 
last. This Seal has, however, a much wider distribution, being 
Arctic as well as British, American, and North Pacific. A curious 
fact about ‘this Seal is that it is not impatient of fresh water ; 
not only will it ascend rivers, but it will live in inland lakes. It 
iB said to be especially sensitive to musical sounds. P. his^pida 
is British, but a rare visitor to our islands. It is essentially an 
Arctic species. The Harp Seal, P. groenlandica, is so called on 
account of a harp-shaped black bar in the males, which starts at 
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the shoulders and extends to the thighs. like" the other Seals 
mentioned, the young are white when first born. As may be 
inferred from its scientific name this species is also Arctic in 
range. It is also a rare visitor to these shores. 

The genus Gysto;phora is the only other genus of which there 
is a British representative. It is called the Hooded Seal on 
account of an iiiflatable sac upon the face, with which it is said 
to attempt to terrify its enemies. The genus has an incisor less 
in each half of each jaw than Phoca and Halichoerns. Its 
formula is I while these genera are both f. 0. cristata is a 
large species reaching a length of 10 feet. " The colour of the 
back is dark grey with deeper coloured spots. A few individuals 
only have been recorded from our coasts. 

Stenorliynchus ( = Ogmorhinus) is an Antarctic genus. The 
hind -feet are clawless. The incisors are f. The molars have 
an additional cusp, i.e. three in all. 

The genus Lejptonyx with but one species, R weddelli, is purely 
Antarctic in range. Like the last genus it has two incisors, and 
has but rudimentary claws upon the hind-feet ; the first and fifth 
toes moreover are the longest. The genus chiefly differs from 
tlie last in the simple conical crowns of the molars, which have 
not the additional cusps of Stenorliynchus. 

Ommatoylhoca is another Antarctic genus with but a single 
species, 0, rossi. In this genus the hind-feet h^ve no claws, and 
the first and fifth toes are longer than the others. The claws of 
the fore-feet are rudimentary. The immense size of the orbits 
gives the name to tlie genus. There are two incisors, and the 
molars are all very small. 

Monachm is a northern genus inhabiting the Mediterranean 
and tlic Atlantic in the vicinity of Madeira and the Canary 
Islands. It has rudimentary nails upon both pairs of feet. 
The first and fifth toe of the hind-feet are longer than the 
others. As with tlie preceding genera, the incisors are two in 
each jaw. The s})(‘cies are M. alhiventer, the Monk-Seal, and 
Af. tropicaliSj the *Iamaica Seal. 

Allied to Oydivyhorai'^ the genus MacrorhinuSjWith. (possibly) 
two species, of which one is Antarctic, the other frequents or 
frequented the coast of California. The incisors are two in 
tlie upper jaw, and but one in the lower. The premolars are 
four and th(^ molar one ; all the teeth are small and simple, but 
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have long roots. The nose of the male has a dilatable proboscis. 
The southern Elephant Seal is M, leomnus, and reaches a 
length of some 20 feet. It occurs on the shores of Kerguelen 
and some other more or less remote islands. Its habits have 
been studied and described by several observers, beginning with 
Anson in the last century. The late Professor Moseley gave a good 
account of this marine monster in his booh on the voyage of 
the “ Challenger.” When the animal is enraged, the end of the 
snout is dilated ; but when this happens there is no long and 
hanging proboscis such as has sometimes been described. The 
inflation affects the skin on the top of the snout, which thus rises 
rather upwards during inflation. The inflated region, according 
to Mr. Vallentin, q[uoted by Mr. J- T. Cunningham, is about 
1 foot long ill an individual of 17 feet. It has been stated that 
this proboscis is a temporary structure, only appearing in tlie 
breeding season; but recent observations have shown that this 
statement is inaccurate; it persists all the year round. The 
males fight greatly during the breeding season, and produce a 
roar which has been compared to the noise made by a man 
when gargling.” The females and the young males bellow like a 
bull. The males fight of course with their teeth, literally falling 
upon one another with their whole weight. Mr. Cunningham 
thinks that the use of the proboscis is to protect the nose from 
injury ; or that it may be merely the result of “ emotional 
excitement.” In any case the Bladder-nosed Seal, Cystophora, is 
undoubtedly protected from injury by the possession of a corre- 
sponding hood. The nose is the most vulnerable place, and the 
existence of this hood would stave off the effects of a blow in 
that region. Moseley, however, has said of McLCTOTliinus that it 
cannot be stunned by blows on the nose as other Seals can ; but 
he attributes this, not to the dilated snout, but to the bony 
crest on tlie skull, and to the strength of the bones about the 
nose. This Seal crawls with difficulty on the land, and as the 
animals move '' the vast body trembles like a great bag of jelly, 
owing to the mass of blubber by which the whole animal is 
invested, and which is as thick as it is in a whale.” ^ When 
lying 'on the shore, these animals scrape sand and throw it 
over themselves, apparently to prevent themselves from being 

1 Cunningham, “Sexual Dimorphism in the Animal Kingdom,” London, 1900 ; 
see also Flower, Proc. Zool. Soc. 1881, p 145. 
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incommoded by the direct rays of the sun, to the effects of 
which they are very susceptible. The Elephant Seal is mild 
and inoffensive, unless enraged, and, of course, during the 
breeding season. 


Order VIII. CREODONTA. 

This entirely extinct group of Mammalia may be thus character- 
ised : — Small to large carnivorous mammals, with skull on the 
whole like that of the Carnivora and with trenchant teeth ; digits 
with unguiculate phalanges ; tail long ; extremities usually with 
five, sometimes with four digits. In the carpus a centrale is 
present, and the scaphoid' and lunar are separate. Interlocking 
of posterior dorsal and lumbar zj-gapophyses very perfect. Brain 
small but convoluted. 

This group, which corresponds with the Carnr’oea Peijii- 
GENIA of Mr. Lydekker, is nCt easy to separate absolutely from the 
existing and more especially from some of the extinct members 
of the Caenivoea Veea. They also come exceedingly near the 
Condylarthra, the presumed ancestors of the XJngulata, and like 
them begin in the earliest Tertiary deposits. Their likeness to 
the carnivorous Marsupials has also been insisted upon ; but it 
would seem that the succession of teeth in the Creodonta is 
typically Eutheriau. 

The characteristics of the group may be exemplified by an 
account of the genus Hyaemdon, after which some of the more 
important deviations in structure shown by other genera will be 
referred to. 

Hyaemdon is both American and European, and ranges 
through the Eocene and the Upper Miocene. It is a much- 
specialised Creodont, and therefore exhibits well the distinctive 
characters of the group. About a dozen species have been 
described. One of the best-known is the American H. cruemius, 
and the following description refers to it. The back part 
of the skull is low and broad, and is compared by Professor 
Scott (who has described this and other species) as being 
“somewhat like that of an opossum.”^ The whole skull is 

^ Joum, Ac. Sci. Philctdelpliidf ix. 1886, p. 175. 
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long, and the top has a great sagittal crest. The paroccipital 
processes are short and are closely applied to the mastoid processes. 
The mesethmoid is larger than in the carnivorous Marsupials, and 
the frontals Istre very large. The palate has a peculiar structure ; 
in most species the hinder ends of the palatines are separated 
by a narrow fissure which broadens gradually, thus forming the 
posterior nares. In S. leptOGephalus the posterior nares are brought 
very far back by the meeting of the alisphenoids. The pre- 
sphenoid, contrary to what we find in the Dog, for example, is 
chiefly concealed by the vomer, which covers it. The mandible 
has a long and strong symphysis, and its angle is not inflected. 
The fore-limb is described as being “ weak when compared with the 
modern Carnivora.'’ The scaphoid and lunar are separate, and 
there is a centrale. The teeth present us with nearly the typical 
formula. There is only one molar missing in the upper jaw. The 
canines are enlarged. It has been suggested from a consideration 
of its palate that Syaenodon was a semiaquatic animal ; the 
deep cleaving at the extremities of the phalanges seems to point 
in the same direction, since they resemble in this the genus 
Patriofelis, which there are other reasons to regard as aquatic. 
This latter genus has a fore-limb which is very like that of the 
Pinnipedia, the digits are much spread out, and would seem 
to have supported a kind of paddle. In any case it certainly 
fed upon aquatic tortoises, for their remains have been found in 
its co;prolites. The name Limnofehs, also applied to what appear 
to have been members of this genus, is suggestive of their habits. 
Patriofelis, at least one species, seems to have been of about the 
size of a Lion. 

Mesonyx has a brain case which is actually smaller than that 
of the Marsupial Thylacinus. The lachrymal bone is very large, 
and extends a little way over the face, as is also the case with 
Hyaenodon ; this condition is also found in Insectivora and in 
Thylacinus. The axis vertebra has a curiously-shaped spine, 
which is very different from the hatchet-shaped process of that 
vertebra usual in the Carnivora, but is not unhke what exists 
in the Arctoid genera Meles and Mydaus. The limbs show 
much disparity in length, and seem to argue a much -arched 
back when the creature progressed. The carpus is stated to 
be strikingly like that of the Insectivora. There is as in 
other Creodonts a separation between the scaphoid and lunar; 
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the centrale appears to be present. The pelvis “ is most 
like that of the bear/’ the metacarpals and the tibia, and some 
other bones, resemble those of the Hyaena. In fapt this animal 
shows those combined characters which are comnifen in archaic 
forms. 
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RODENTIA TILLODONTIA 

Order IX. RODENTIA^ 

Small to moderately large animals, furry, sometimes with spines. 
Toes with nails of a claw-like character, or sometimes approach- 
ing hoofs. Usually plantigrade, and only occasionally and 
partly carnivorous. Canine teeth absent ; incisors long and 
strong, growing from persistent pulps, and with enamel only or 
chiefly on the anterior face, producing a chisel -shaped edge ; 
molars few (two to six), separated from the incisors by a wide 
diastema. Caecum (nearly always present) very large, and often 
complicated in structure. Brain, if not smooth, with few furrows, 
the hemispheres not overlapping the cerebellum. Surface of skull 
rather flat; orbits not separated from temporal fossae; malar 
bone in middle of zygomatic arch , palate very narrow, with 
elongated incisive foramina , articular surface for lower jaw 
antero-posteriorly elongated. Clavicles generally present. Testes 
generally abdominal. Placenta deciduate, and discoidal in form. 

The Rodents are a very large assemblage of usually small, 
sometimes quite minute, creatures, embracing an enormous 
number of living generic types. They are distributed all over 
the world, including the Australian region, and, being small and 
often nocturnal, and by no means particular in their diet, have 
managed to thrive and multiply to a greater extent than any 
other group of living mammals. They are chiefly terrestrial 
creatures, and often burrow or live in ready-made burrows. 

^See especially Tullberg, “Ueber das System derNagethiere,” Act, Ak. Upsala, 
1899 ; and Alston, Proc. Zool. Soc, 1875, p. 61 ; and for nomenclature, Thomas, Proc, 
Zool, Boc. 1896, p. 1012 , and Palmer, Proc Biol Soc, Washington, xi. 1897, p. 24=1, 
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Some, however, such as the Voles, are aquatic; others eg the 
Squirrels, are arboreal, and there are “ flying ” Eodents exemplified 
by the genus Anomcdunis. Their range of habitat is in fact as 
wide as that of any other Order of mammals, and wider than 
that of most. 

The most distinct anatomical characteristic of the Eodents 
concerns the teeth. They are without exception entirely deprived 
of canines. Thus there is a long diastema between the incisors 
and the molars. Another peculiarity is, that in many cases the 
dentition is absolutely 

monophyodont. In ^ 

such forms as the ^ 

Muridae there seems to 
be no milk dentition m 
at all. In that family 
there are only three 
molars; but in other 
types where there are 
four, five, or six molars, 
the first one, two, or 
three, as the case may Fiq. 231 . — Side view ot skull of Cape Jumping Hare 



Fier 


(Pedetes caffer), x f. Alhphenoid 
exoccipital; Fr, frontal; L, lachrymal; Ma, 
malar ; Mx, maxilla ; Fa, nasal ; OS, orbito- 
splienoid; Pa, parietal; Per points to the large 
supratympanic or mastoid bulla ; P3fx, pre- 
maxilla ; Sq, squamosal ; Tt/, tympanic. (From 
Flower's Osteology.) 


be, have milk pre- 
decessors, and may thus 
be termed premolars. 

This has been definitely 
proved to be the case 
in the common Eabbit, which has the unusually large number of six 
grinding teeth in each half- of the upper jaw when adult. The 
first three Cf these have milk forerunners. On the other hand the 
existence of four molars does not apparently always argue that 
the first is a premolar ; for Sir W. Flower found that in Hydro- 
choerus} none of the teeth had any forerunners, at any rate so 
far as could be detected from the examination of a very young 
animal. The Rabbit appears to be also exceptional, in that the 
second incisor of the upper jaw and the incisor of the lower jaw 
have milk forerunners. In any case the tendency towards mono- 
phyodontism is peculiarly well-marked in this group of mammals. 
The incisors of Eodents are as a rule in each jaw a single pai4||pf 
loug and strong teeth, which grow from persistent pulps, and 
^ Proc, Zool. SoQ. 1884, p. 252. 
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grow to a very grij^ length, extending back within the jaw to 
near the hinder pa^ of the skull. These teeth are reinforced in 
the upper jaw by a small second pair in the Lagomorpha only. 
The incisors are chisel-shaped, and often brown or yellow upon 
the outer face, as is the case also with some Insectivores. This 
peculiar shape, and their strength, renders them especially capable 
of the gnawing action which characterises the Rodents. It has 
been pointed out that where the incisors are wider than tliick, 
the gnawing powers are feebly developed ; and that on the con- 
trary, where these teeth are thicker than wide, the animals are 
good gnawers. The incisors have often an anterior groove, or it 
may be grooves. 




Fin. 232, — Molar teetli of Rodents. A, of Capybara {Hydrochoerus ) ; B, of Squirrel 
{Sciurus) , C, ot QtemdaUylus. (After Tullberg ) 


The cheek teeth vary in number from two {Hydromys) to six 
(Rabbit) on each side of the two jaws. Four is the prevailing 
number outside the large division of the Rat-like Rodents. 
They are often set at an angle to the horizontal plane of the jaw, 
looking outwards and obliquely to its longitudinal axis ; the in- 
dividual teeth too are not unfrequently bowed in form, remind- 
ing us of those of Toxodon, This of course only occurs in those 
genera which have hypselodont teeth. The pattern of the teeth 
varies much, and the different forms recall the teeth of more 
than one other group of mammals. They are either bunodont 
or lophodont. In many cases the tooth is encircled with a ridge 
of enamel, wbjch is either almost simple or has a more com- 
plicated contour ; such teeth are by no means unsuggestive of the 
Toxodonts. ' Some of the lophodont molars are by no means 
unlike those of the Proboscidea. In Sciurus mdgaris the 
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eucircliny ridge ih lirokou up into tubercles^jvhieh gives to the 
tooth a striking hkuuws to those of OrmiKorhynchus. Other 
genera have, teeth like those of many Ungulates. It has been 
sliown by Sir .1. I’onies* that the minute structure of the enamel 
(liHers in dillerent groujm of llodeuts. 

The skull sliows certain primitive characters. In the first 
])laee there is no distinction between the orbital and the temporal 
fossa.- 'rh(‘ siitures ])et\v(«‘n the hones retain their distinctness 

For vtny long. ( )ther eliaracteristic features are the following : 

'Pile nasals are large, and so are the paroceiintal processes. The 
jf.ilate in front of tlm molars is not distinct from the sides of the 
skull, its edge gradually he.eoming rounded off above. It is also 
very narrow. The imunaxillae are large in relation to the great 
iueisor.s. 'Phere is often a very much enlarged infra-orbital foramen 
through which passes a part of the maa.scter muscle. The jugal 
laaie lies in the middle oi' the zygomatic arch, which is complete 
and enormously enlarged in the Spotted Cavy {Coeloyenys paca). 
.\s in many Marsuiiials, the jugal bone sometimes extends back- 
wards to the gleiioiil cavity, where the lower jaw articulates. It is 
usually said with an absolute want of accuracy that the cerebral 
hemisplu^rei* of the llotUmts are smooth and without convolutions. 
'Phis error has been rept>ated again and again in text-books. As 
a matter of fa<*t the cert'bral hemisphoros of many forms are quite 
well <‘onvolutt‘d,“ tlu' degree of furrowing corresponding, as in so 
m iny gnaips of mammals, with the size of the animal This at 
any rate is generally tinu*, though the large Beaver with its scant 
ctinvolutions is an exetqdion. 'Phe smaller forms, such as Mvs, 
iiiiuria, Dipiix, and Criri'titH are (luite smooth-brained. The best 
furrowed brain of any Rodent which has been examined is that of 
the huge Hyilniffiin'i'iiH. The Hylvian fissure is very generally 
not pronounced ; Imt is particularly well-marked in Zagostomiis. 
Ill all, or in most, Rodeuls the hemispheres are separated by an 
interval from the <‘cr(‘lK*llum, the optic lobes being visilde between 
the two. 

The mouth cavity of this grouji of mammals is divided into 
two chamhers hy a hairy ingrowth behind the incisors; this 
urmngenieut is useful for animals which use their strong incisors 

* 1‘hil. Trant, IH.'rfl, ji|. ii. |i. .'’>29. Hhbii, however, in Gliaetomys: 

• Roa lisdtlanl, /W. SSmil, AW. 1802, p. 696, and (lorvais, Journ. Zool. i. 1872, 
p. 460. 
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jK^torbibal processes. The infra-orbital foramen is, as a rule, not 
large, but is increased in size in a fe-^forms. The number of 
separate pieces of bone in the steri^n is five. The molars of the 
tipper jaw are five, but the first is very small and soon drops out. 

The Squirrels are often rather brilliantly coloured. The 
Chinese Sc. castaneiventris has grey fur with a rich chestnut- 
coloured under surface. The Malabar Squirrel, Sc. macdmus, as 
its name implies, a large animal, has a deep reddish or chestnut- 
coloured fur above, which becomes yellow below. The “ Common 
Squirrel,’’ the, jjytill squerell full of besynesse,” which is tlxe 
Squirrel of this country, is brownish red on the upper parts and 
white below. It ranges from this country as far east as Japan. 
Like many other Eodents the Squirrel likes animal food and will 
eat both eggs and youi]^ birds. " Camel’s hair ” brushes are 
made from this animal. The genus Tamias, almost exclusively 
North American ill range, is included by Dr. Forsyth Major ^ 
in this genus, which then consists of considerably over one 
hundred species. 

The Ethiopian G-round Squirrels, genus Xerus, have a more 
elongated skull than Sciurus, and the postorbital processes are 
shorter* The feet are not hairy. 

• Xannoscumis forms a perfectly distinct genus of Squirrels. 
These Pygmy Squirrels ” differ in possessing a very elongated 
'"face” and in the very broad frontal region. Tlie teeth are 
unlike those of Sciurus in certain features, and have been 
especially compared by Forsyth Major to those of the Dormice. 
Four species of this genus are Malayan ; one is West African. 

The Bornean Mheithrosciurus Q7hacrot%s is the only species of 
its genus. The genus may be distinguished by the exceedingly 
brachyodont molars, this feature being more marked in this genus 
than in all other Squirrels. It is called the “ Groove-toothed 
Squirrel,” from tlie “ seven to ten minute parallel vertical grooves 
running down tlie front face of its incisors.” ^ 

The genus Spermo^philus includes a large number (forty or so) 
of Palaearctic and Nearctic animals known as Sousliks. The ears 
are small ; there are cheek pouches as in Tamias. The general 
aspect of the animal is like that of a Marmot, and they bridge over 
the exceedingly narrow gap which separates the Marmots from 
the true Squirrels. Anatomically the skull is like that of 
1 Ptoc. Zool. Soc. 1893, p. 179 ^ Flower and Lydekker. 
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Arctomys ; the molars are five in the upper and four in the lovmr 
jaw. The caecum is relatively speaking very small ; the measure 
ments in 'a specimen of S. tvedec^mlineatus, dissected by Dr 
Tullberg, were: small intestine, 580 mm ; large intestine 170 
mm. ; and caecum. ^7 mm. In Tamias also the caecum is not 
greatly developed. These animals are burrowing in habit 

The Prairie-dogs, genus Cynomys, of which the best-known 
species IS perhaps C. ludovicianus, are very like the Squirrels but 
they are not arboreal creatures ; they live in burrows on’ the 
ground, as their vernacular name denotes. The *^enus is entirely 
North American, and four species have been differentiated. 

The Prairie-dog or Prairie-marmot is some 10 inches to one 



Fig. 233 — Long-tailed Marmot. Arctomj/s caudaius. x 

foot in length. The tail is no more than 2 inches. The ears 
are very small ; the thumb is fully developed and bears a claw. 
The measurements of the various sections of the intestine are the 
following: — Small intestine, 860 mm.; large intestine, 690 mm.; 
caecum, 75 mm. Thus the caecum is not large comparatively 
speaking. These animals dig burrows on grassy plains which 
they share with the Ground Owl {Speotyto cunicvlarii) and with 
Kattlesnakes, all three species appearing to live in perfect amity. 
Probably the Owls use the conveniently-constructed burrows, and 
the Eattlesnakes come there to look after the young of both. 

Closely allied to the last are the Marmots, genus Arctomys, 
They differ in the rudimentary character of the thumb and in the 
longer tail. The eyes and ears are small The distribution of 
the genus is Nearctic and Palaearctic. There are ten species of 
VOL. X 2 H 
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the genus. The Alpine Marmot, A. marmotta, is familiar to most 
persons. The animal lives high up in the Alps, and when 
danger threatens it gives vent to a shrill whistle. It hibernates 
in the winter, and as many as ten to fifteen animals may be found 
closely packed together in a single, carefully-lined burrow. 

The only other European species is A. holac, the Siberian 
Marmot, which occurs in the extreme east of Europe, and is 
also Asiatic. There are four North American species, including 
the Quebec Marmot, A. monax. 

The genus Pteromys (of which the proper name, antedating 



Fig. 234 — Flying Squirrel Pteromys aXbomfus. x J. 

Pteromys by five years, appears to be Pctaurista) is confined to the 
Oriental region, where there are a dozen species or so. The 
limbs are united by a parachute extending to the toes, and sup- 
ported anteriorly by a cartilage attached to the wrists. There 
are also membranes anteriorly uniting the fore-limbs to the neck, 
and posteriorly uniting the hind-limbs to the root of the tail and 
a trifle beyond. The skull and the dental formula are as in 
Sciurus, but the pattern of the molars, which is much complicated, 
seems to argue a different mode of nutrition. There are twelve 
pairs of ribs. The large intestine (in P, jpetaurista) is very nearly 
as long as the small, and the caecum is also “ colossal ” ; the 
measurements in an individual of the species named were : small 
intestine, 670 mm.; caecum, 320 mm.; large intestine, 650 mm. 
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The caecum is disiMsml in a spiral. The teats are three pairs, 
nou-iiiguinal in iiosition. 

'I'hc size ol’ thcsti siiuirrcls is 16 to 18 inches exclusive of 
till' tail, which is lonj'cr. 1 hcsc aiiiinals can make an exceedingly 
long jump with tin* h<‘lp of their Hying membrane. Nearly eighty 
yards is the longest, distauee, given for these aerial excursions. It 
is stat.ed that they a,rti al.h* to steer themselves to some extent 
while in tlie air. As ap}»eara to be the case with so many 
Uodents, these, animals h‘ed largely upon beetles and other insects, 
iKwdt'H l>urk, ntils, vU\ 

Tht‘ jillit'tl Sn ffropif'rifH lutK a iniieh wider range. It 

(‘JcUmkIh into tho PaljuNnviic. rogitni and into North America, 
lK‘ing tomnl in India. There is here no membrane reach- 
ing to the tuil Thi* ]ndnm and mlm are furry. The caecum is, 
very nim-h shorter, and so is tlui largti intestine. The latter, in 
K n^hitrlht, is n(»t niort* tlmn one-third of the length of the small 
inii‘Hlini‘. In other teutures ihm^ ure no remarkable differences 
in struetnre, savi* Uiut thi^ niainmue, always three pairs, may be 
iugtunul. 

Of the gratis hut a single species is known, which 

is lindled to high altitudes at Uilgit and perhaps in Thibet. Its 
]a'inei]>al tiillen'iiee fnan tin* other genera of Flying Squirrels is that 
the molars are hypsehulont iimieatl of l>racdiyodont. The inter- 
femoral memhrune is rmlimentuiy or wanting. The one species 
is A* ('//nr/v/.s. It is thought to hvi* “on rocks, perhaps among 
pre<'ipi<‘eH.” Or. TuIIlH*rg attributes tin* hyjiselodont teeth to the 
laet that the mosses ujmui whieh it is believed to feed may have 
much HJiml and earth intermingled, whieh would naturally lead to 
a more rutml wearing away t»f the. tei^th, and hence a need for a 
giMid supply of iletital tissue to nu^et this destruction. 

Fam. 3. Oastoridae.— This, the third family of the Sciuro- 
morplm, t'taitaius but tme genus, bWfu*, the Beaver, with at most 
two HtK*eieH,one Nortl) Ameriean,the (Jther European. This large 
Ibnlenl has small eyes and ears, as ladits an a(iuatic animal, and the 
tail is exeoeiliugly hn»ud uml covonnl with scales; the transverse 
prtH'esses t»f lilt* eaudul vtTtebnie, in ordt*r better to support the 
thiek tiHHUt*H lying laitsitle them, are divided in the middle of 
the Ktyries into iwti. The himl-feut arc much larger than the fore- 
amt an* more \vt»hb<*tl than in any other aquatic Rodent. 

* ThwiiiHH, J. Jintijitlf Ivii. 1888 , p. 206 . 
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In the skull the infraorbital foramen is small as in Squirrels. 
The postorbital process has practically vanished. The four 
molars stand out laterally from the jaws. The incisors, as might 
be surmised from the habits, are particularly strong. The stomach 
has near the entrance of the oesophagus a glandular patch, 
which seems to be lil^’ that of the Wombat (see p. 144). 
In both sexes the cloaca is very distinct and comparatively 
deep. 

The two species of the genus are C. canadensis and <7. fiber. 
The latter is of course the European species, which is now found 
in several of the large rivers of Europe, such as the Danube 
and the Ehone. But it is everywhere getting scarce, and limited 
to quite small and isolated colonies. 

In this country it is absolutely extinct and has been since 
before the historic period. There is apparently no documentary 
evidence of its survival down to this period. But the numerous 
names of places which are called from this animal illustrate its 
former prevalence. Examples of such names are Beverley in 
Yorkshire, and Barbourne or Beaverbourne in Worcestershire. 
In Wales, however, Beavers seem to have persisted longer. But 
they were rare in the Principality for a hundred years or so before 
the Norman Conquest. The king Howel Dda, who died in 
948 A.!)., fixed the price of a Beaver skin at 120 pence, the 
skins of Stag, Wolf, and Fox being worth only 8 pence apiece. 
The Beaver was called by the Welsh '^Llost-llyddan,” which 
means “broad -tail.” Its existence in the country is handed 
down in the name of Llyn-ar-afange, which means Beaver lake. 
The last positive record of the Beaver in Wales seems to be the 
statement of Gtcaldus OambrenSis that in 1188 the animal was 
still to be found in the river Teivy in Cardiganshire. In 
Scotland the Beaver is said to have continued down to a later 
date. Ireland it never reached. The remains of this animal 
by their abundance show the former prevalence of G. filer 
in this country. It is known from the fens of Cambridgeshire, 
and from superficial deposits elsewhere. The Thames formerly 
had its Beavers, and apparently it was widely spread through the 
country generally. 

The Beaver not only furnishes collars and cuffs for coats ; 
it was used, as every one kiao'ws, to provide hats. But the useful- 
ness of the aiiimal by no means ended here in the eyes of our 
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forefathers. The Eev. Edward Topsell observed that « for giving 
great ease unto the gowt the skinnes of beavers burned with diie 
oynions ” are excellent. Castorem as a drug, if not in actual use, 
has quite recently been a part of the pharmacopoeia. It is 
derived from the anal glands common to this and other Eodents 
and indeed many other mammals. 

A large extinct form of Beaver is Trogontherium} found in the 
“ Eorest-bed ” of Cromer. The skull is about one-fourth longer 
than that of Castor. It has a less inflated bulla, and slightly more 
pronounced postorbital processes than Castor. The third molar 
(fourth grinding tooth) is relatively larger than in Castor, and has 
a rather more folded crown. The foramen Tnagmim jg more 
triangular. 

Fam. 4. Haplodontidae. — A. separate family seems to be re- 
quired for the genus Haplodon, whose characters will therefore be 
merged with those of its family. It is to be distinguished from 
most other Squirrel-like creatures by the fact that there is no post- 
orbital process to the frontal. The molar teeth are five in the 
upper and four in the lower jaw. The Sewellel, S. rnjus, like 
the other species of the genus {E. major), is found m North 
America west of the Rooky Mountains. It has the habit of the 
Prairie-marmot, and has a short tail, only moderately long ears, 
and five-toed feet. TuUberg is of opinion that this animal nearly 
represents the ancestral form of the Squirrel tribe. 


Section 2. Myomokpha. 

This subdivision of the Rodents contains, according to Mr. 
Thomas’s recent estimate,® no less than 102 genera. It is there- 
fore obviously impossible to do more than refer to some of the 
more interesting of these. This group is again divided into the 
following families : — 

(1) GHridae, including the Dormice. 

■ (2) Muridae, the Rats, Mice, Gerbilles, Australian Water-rats, 
Hamster. 

(3) Bathyergidae, Cape Mole, etc. 

(4) Spalacidae, Bamboo Eats. ^ 

^ K T. Newton, Trans. Zooil. See. xiii. 1892, p. 165. 

2 Proc. Zool, Soc. 1896, p 1016. 
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(5) Greomyidae, Pouched Eats. 

(6) Heteromyidae, Kangaroo Eats. 

(7) Dipodidae, Jerboas 

(8) Pedetidae. 

The Gliridae have no caecum, so usual in the Eodentia. It 
is true that all the genera have not been dissected, but it is 
known that in the true Dormice, as well as in tlie genus 
Platacanthomys, a caecum is absent. 

Apart from these few exceptions the Mouse-like Eodents all 
possess a caecum, though it is often not very large. They are 
aU smallish animals, and are modified to a great variety of habit 
and habitat. There are burrowing, swimming, and climbing 
forms. The group is universal in range, even including the 
Australian region, in which they are the only Eodents. 

Fam. 1. Gliridae. — This family, also called Myoxidae,^ includes 
the Dormice, and is entirely an Old-World family, absent only 
from the Malagasy region. Its most important differential 
character is tlie total absence of the caecum and of any sharp 
boundary between the small and large intestine. The molars are 
usually four. The eyes and ears are well developed. 

The genus Mmoardinus includes only the Common Dormouse, 
M, avellanarius. This small creature, 3 inches long with a tail 
of 2^ inches, is, of course, a well-known inhabitant of this 
country. It is also found all over Europe. It is not particularly 
abundant in this country, and a good specimen is said to be 
worth half a guinea. As the specific name denotes, it lives 
largely on hazel nuts; but it will also suck eggs and devour 
insects. The animal makes a nest ” in the form of a hollow 
ball. Its hibernation is well known, and has also given rise to 
the German name (“ Schlafer ”) of the group. It was well knowm 
to Aristotle, who gave or adopted the name ’EXeto? for the 
animal. Its winter sleep — suggestive of death — and its revivifica- 
tion in the spring gave the Bishop of Salamis, Epiphanius, an 
argument for the resurrection of man. The fur was reckoned 
in Pliny’s time a remedy for paralysis and also for disease of 
the ears. 

The genus Myoxus includes also but a single species, M. glis, 
the so-called “Fat Dormouse” of the Continent. It has no 

^ Reuvens, “ Di© Myoxidae oder Schlafer,” Leyden, 1890, allows but one gemis, 

^ Myoxn^i the other genera adopted here being termed subgenera. 
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glandular swelling at tlie Imse of the oesophagus, such as occurs 
in the last genus and in Qmfliiw'us. Of Gh'aphiuo'us there are 
thirteen species, all African in range. The genus does not differ 
widely from the last. There is, however, a glandular region of 
the oesophagus. Wiomys is the last genus of typical Dormice. 

It is halaeare.tie in range. 

Plnimodlunmja, of a Dormouse-like form, has like other 
.Dormice a long tail, on which the long coarse hairs are arranged 
in two rows on opposite sides towards the tip ; it is represented 
hy a single species, P. Jammts, from the Msilahar coast. It is 
arhoroal in hahit. The fur is mingled with flattened spines. 
The molars are reduced to three on each side of each jaw. This 
form has luie.n bandied about between the “Mice” and the 
“ Dormiei'. but Mr. Thomas’s discovery of the absence of the 
eiu’cum argues strongly in favour of its correct location among 
tlui (iliriilao. fyphhtmys is an allied genus, also from the 
Orie.ntul region. This and the last are placed in a special 
Huli-liimily of the (Sliridae, ITatacanthomyinae, by Mr. Thomas. 

Fam. 2. Muridae.*- -This family, that -of the Eats and Mice 
in a wide wmsi*. is the* most extensive family of Eodents. In it 
Mr. 'rhomas includes no less than seventy-six genera. The 
molars are genmully three. The tail is fairly long, or very long, 
anil the soles id' the feet are naked. 

Sub-Fam. 1. Murinae.'--The true Eats and Mice may be 
considered to form a sub-family, Murinae. The genus Mus, 
including the Rats and Mice in the limited sense of the 
wonl, contains about IHO species. They are exclusively Old 
World in range, being only absent from the Island of 
Miulagascar. In the Now W6rld there are no species of 
tlie restricted genus Mks. The eyes and the ears are large ; 
the pollcx is rudimentary, and hears a nad instead of a claw. 
The tail is largely scaly. All the members of the genus are 
small animals, some ipiito minute. In this country there are 
five BiKwies' of the gmms, vis. the Harvest Mouse, 
which has a Daly only inches long with an equally long tail 
It is the smalh‘st of British ciuadrupeds with the exception oi 
the Lesser Bhrow. 'I’ho Wood Mouse, M. sylmtkus, is about 
twice the size; it differs also from the last species m that it 

> To M'hU'U * .sixth, th- “ Vollow-nM-kwl Mouse,” Mus flamedU:!, may perhaps 
bo mlfiotl 
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frequents barns, and is thus sometimes mistaken the Common 
Mouse, from which, however, it is to be distinguished by its 
coloration and longer ears. The latter, M, is too» 

familiar to need much description. A curious variety of it has 
occurred. This has a thickened and a folded skin like that of 
a Ehinoceros, and the hair has disappeared. The Black Eat, 

rattm, is like a large Mouse, and is smaller and blacker in 
colour than the “ Hanoverian Eat.” It is some^mes c^ed the 
'' Old English Eiat/' but seems , nevertheless to be not a?.';feruly 
indigenous Eodent. It has been so defeated by competition with 
the Hanoverian Ei^t that it is now not a common species in this 
country. / 

The Hanoverian or Brown Eat, M. decuvianus, is a larger and 
a browner animal than the last. It is very widely distributed 
through the globe, no doubt largely on accou'nt of the f^cA 
that it is readily transported by man. The same is thie case 
with the Common Mouse, whose real origin must be a matter of ^ 
doubt. The original home of the Brown Eat is thought ^by 
Dr. Blanford to be Mongolia. There is so far a justification 
for the name “Hanoverian Eat” that the animal seems to 
have reached this cotint;ry about the year 1728. But there ^ 
is no reason for calling it, as is sometimes done, the Norway 
Eat. 

Some members of this genus^ whose fur is interspersed with 
spines, or whicl^ are quite spiny, have been separated as a genus, 
Leggcbda, which, however, is not generally allowed. 

Closely allied again is Gh'iruTomys, which has a strongly 
prehensile tail, a feature which is not common among ^ the 
Myomorpha, though DendromySj a tree -frequenting form, and 
Ku 8 minutus, already spoken of, ' show the same character. 
Many Mice seem to have prehensile tails, which they can curl 
round branches ; but it is not so fully developed as in the species 
just named 

A number of other genera are referable to the true Mice, the 
sub-family Murinae of Thomas’s classification. The Syrian and 
African Acomys has very spiny fur, so much so that “when 
it has its spines erected it is almost indistinguishable at 
the first glance from a diminutive hedgehog.’* The genera 
CricetoTnySj Malacomys, LopKuromys, Saccostomus, Dasymys are 
restricted to the Ethiopian region. NesgTcia is Oriental, reaching 
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also the Pafae^itetic region. Vandeleuria, Ch%ro;poclomys, Batomys, 
Carpomys are Oriental, the last two being confined to the 
Philippines. 

Another peculiar Philippine genus is Plilaeomys, of large size, 
and allied to it is Grateromys, originally confounded with it. 
Batomys granti is also confined to Luzon. Its molars are three, 
like those of the also r^stxdcted^and Philippine Caoyomys melan- 
urus, .which ^8 an arboreal forpa. There is a second species, 
C. ^^tAeums, 

Phlaco77iys is placed, however, by Mr. Thomas in a distinct 
sub-family of its own, Phlaeomyinae, and removed from the 
Murinae.* 

IlOipalomys, with but one species, is Burmese. PithecocMrus is 



Javanese aaid Sumatran. Gonilurus (also known as Eapalotu) is 
a genus containing species which are termed "Jerboa Eats, on 
account of their mode of progression. They are desert and 
Australian forms. There are sixteen species. 

MmUtvtmvys, with one species, is limited to Tasmania. Uromys, 
with H(.>me eight species, is from Queensland, and inhabits also the 
Aru Islands and the Solomon Islands. The Celebesian Bchiotlirix, 
or Grawrathrix as it should apparently properly be called, is another 
genus (‘.ontaining but a single species. Oolundcc is both Oriental 
and Ethiopian, one species occurring in each region. The beauti- 
ful little striped Barbary Mice, Arviacanthis (or Isomys), are 
African, north as well as tropical. 

The genus Baccosto7ni(S resembles the Hamsters in the presence 
of cheek j^ouclies. Its teeth, however, are Murine. It agrees with 
Steatomya in the comparatively short tail. The caecum is rather 
long. 
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Sub-Fam. 2. Hydromyinae. — ^Tlie genus Eydromys} of which 
there are several species, the best known being H. chrysogast67% 
is an exclusively Australian form, and is aquatic in habit. It 
is a foot or so in length, and has a- fairly long tail The fore- 
and hind-limbs are webbed, in correspondence with its habits. 
The Australian Water-Eat is black, with an admixture of golden- 
coloured hairs dorsally and golden colour below, with a lighter 
median stripe. The thumb is small, and the webbing of the 
hands is not so marked as is that of the feet. The molars are 
only two in each half of each jaw. The caecum is rather small, 
the measurements of the ahmentary canal being : small intestine, 
895 mm. ; large intestine, 278 mm. ; caecum, 70 mm. Allied to 
the last is Xeromys, a genus which is also Australian, but limited 
to Queensland. It has been established by Mr. Thomas, ^ who 
discovered that it has the same reduced formula as Hydromys. 
Xeromys, however, is not an aquatic animal, and has unwebbed 
feet. 

In the Luzon highlands Mr. Whitehead has discovered, and 
Mr. Thomas quite recently described,® a number of peculiar 
Eodents. Of these the genera Chrotoni7js, Celaenomys, and Cm- 
nomys are allied to the Australian and New Guinea Eydromys, 

Ghrotomys ^vhiteheadi is unusual among Muridae, in its 
coloration being marked by a pale stripe down the back. The 
creature is the size of the Black Eat {Mus rattus). It is terres- 
trial not aquatic in habit, in spite of its likeness to Hydromys, 
The molars, however, are 

Orunomys fallax is more like Hydromys, It has, however, 
three molars, as in the last genus But the skull has the 
flattened form characteristic of Hydromys as opposed to 

Like Batomys, Gelaenomys silaceus is also somewhat inter- 
mediate between Hydromys and Mus It is described as very 
Shrew-like in appearance, and has a very pointed muzzle. Its 
habits Mr. WTiitehead is quite unable even to guess at.” Like 
Hydromys and Xeromys this Eodent has but two molars. 

Sub-Fam. 3. Rhynchom3dnae. — The genus Bhynchomys, con- 
taining but one species. Eh, soricioides (of Thomas), is also, as both 
its generic and specific names imply, a somewhat Shrew-like form in 
external aspect. The skull, too, is Insectivore-like in its elonga- 

. ^ For anatomy seo Wmdle, Proc. Zool. Soc, 1887, p. 53 
^ 1889, p 247. 3 Trans Zool, Soc. xir. 1898, p. 377. 
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tiou, and the lower incisors are worn to needle-like points. The 
two molars are excessively minute, and thus the always large gap 
in the jaws is greatly exaggerated. It is suggested that this Eat 
is an insect-eater, but nothing positive is known. 

Sub-Fam. 4. Gerbillinae. — The Gerbilles form another sub- 
family, Gerbillinae, of the Muridae, or a family, according to some. 
The best-known genus is GerMUus, including the Gerbilles proper. 
These animals are Old World in range, belonging to the three 
regions of that part of the world. There are a large number of 
species in the genus, over thirty. They have a Jerboa-like form, 
with rather long hind-limbs and a long and hairy tail. But the 
hind- as well as the fore-feet are five-toed. The molar teeth have 
no trace of tubercles, but only transverse lamellae of enamel. 



Fto. 236. — Gcrbille. OerUllus aegyptius. x J. 

The inciRors are orange; they are white in Di]pus. Gerbillus 
pymmidnm is 90 mm. long, with a tail of 125 mm. The ears 
are long, 1?> mm. The tail has longer hairs at the tip. 

Fsammoinys is in some respects different. The tail is shorter 
than in Orrhillu,^; its length in an individual of 165 nom. was 
130 mm. As in Gerlnllus there are four pairs of teats, two 
pectoral and two inguinal. This genus is exclusively Palaearctic 
in range, Meriones has a range co- extensive with that of 
Oerhilhis. 

PachyuTomys is an Ethiopian genus with a short tail As 
the generic name denotes, the tail is not only short but thick 
and fleshy. 

Sub-Fam. 6. Otomyinae* — ^The allied genera, Otomyz and 
OreinomyS) are Ethiopian. Otornys unisulcat'us has a tail shorter 
than the body, the measurements of a female of this species being 
137 mm. with a tail of 87 mm. The ear is long, whence the 
name; it measured in this specimen 20 mm. ^ 
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Sub-Fam. 6. Dendrdmyinae. — The genus Deomys is an Afri-» ► 
can form, consisting of only one species from the Congo region.’ 
D. ferrugineus has a reddish colour as its name implies ; the soles 
are quite naked and the tail is long and slender. It is con- 
siderably longer than the body, measuring (minus a fragment of 
the tip) 172 mm., while the body is 125 mm. long. The 
characters of the molar teeth, which are three, are intermediate 
in their form between those of the true Eats and those of the 
Hamsters. 

Dendromys is also Ethiopian in range. There are several 
species. D. mesomelas is a smallish creature, 60 mm. long, with 
a tail of 90 mm. 

Steatomys is another African genus, allied to the last Its 
tail, however, is only half the length of the body. The two , 
remaining genera are Malctcotlw'bx and Limacomys. Their range is 
African. 

Snb-Pam. 7. Lophiomyinae. — Allied to the Hamsters is the 
singular East African genus Lopliiomys, with only one species, 
L, imliausi, of Milne-Edwards.^ The size is between that of a 
Babbit and of a Guinea-pig. The stomach is curved and somewhat 
intestiniform. It has been termed the Crested Eat on account of 
the ‘‘ prominent crest of stiff hair running down the back.” The 
fingers and toes are five, and, the very long tail is clad with hair 
longer than that upon the body generally. The poUex is rudi- 
mentary, and the hallux is opposable. 

The most remarkable structural feature in this genus con- 
cerns the skull, and on account of this it has been regarded as 
the type of a separate family. The temporal fossa behind the 
eye is covered over by a complete bony plate, formed by a down- 
growth of the parietal, meeting an upgrowth from the malar ; 
this singular arrangement of the bones recalls the conditions 
which obtain in turtles. The whole skull, moreover, is covered 
with symmetrically disposed granulations, such as are found in 
no other mammal ; it suggests rather the skull of certain fish. 
It is believed that the bony plate already referred to is not really 
a portion of the bones of which it appears to be a prolongation, 
but merely an ossification of fasciae in this region. The atlas 
is granulated like the skull ; there are sixteen pairs of ribs and 
a feeble clavicle. The molars are three, and of a peculiar form. 

« Nouv Arch. Mus, iii. 1867, p. 81. 
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They have, in the ease of the first three, ’transverse ridges, from 
■which stand up two sharii and long tubercles. The other teeth 
have two ridges. The incisors are pale yellow. The shape of 
the teeth and the sinallnoss of the caecum suggest that this 
Ilodent is not so purely a vegetarian as others, and that it 
nourishes itsidf largely upon insects. 

Sub-Pam. 8. Microtinae. — The Voles or Water-Eats form a 
distinct group of Murine annuals, to which the sub -family 
name of Microtinae has been applied from the genus Microtus 
(more generally known as Arvirola), a genus which includes 
tiie Water-Hat and Field- Voles of this country. This genus 
has short cars, and a short and hairy tail. Its build is 
stouter and chunsier than _ that of the Eats. The genus is 
confined to the 1‘ulaearc.tic and the Nearctic regions. In this 
country tlu're are throe speciea The best known is the Water- 
\ olc or TVater-Eat, i)/i (niijihih’ius, w’hich has been seen by 
most people, and wliicli froipicnts streams, ponds, and canals. 
The fi'ct, curiously enough, are not webbed, which seems to 
argue the recent adoption of an aquatic life. Mr. Trevor- 
15iit,ty(i has ri'inarked that this animal, when swimming at 
ltdsurc, uses its hind-limbs only, carrying the fore pair at 
the sides like a S(*al. The l>ank-Vole, If. glareolus, is rather a 
local s]>c.cies in this country. It is a terrestrial Vole, and 
burrows, 'fhe Field- Vole, Jf. tujrestis, has become notorious on 
account of the “ iilagucs,” to which its immense numbers have 
on {KicasionH given rise. It is the smallest species, and has a 
greyish-brown fur like the Water-Vole, the Bank-Vole being 
rodder. 'I’o give an idea of the cost of the depredations of this 
animal, Mr. Schorreu quotes ^ a farmer who gave evidence before 
the Agricultural CoinmisBiou to the effect that, putting the 
diuuago of one Vole at two ptmee, the amount of loss suffered on 
a farm of CoOO acres in two years would be £50,000 ! 

The genus Fihfr comes very near the last. It is a North 
Ajiiericuu genus. The hind-foot are slightly webbed ; the tail is 
a trifle shorter than the body, and is compressed and scaly, with 
HCJittered hairs. The thumb is short, but with a fully-developed 
claw. As in the last genus, the small and large intestines are 
roughly of tin* samo length, and the caecum is about one-fourth 
of the length of either. It is known as the “ Musquash.” 

* l* 0 pulitr NiUimd History of Animals, London, 1898. 
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Of Fiber zilethicus, or rather a closely-allied form, F, osoyoos- 
ensis, from Lake Osoyoos near the Eockies, Mr. Lord writes ^ that 
it constructs for itself a house of bulrushes built up from the 
bottom in 3 or 4 feet of water. It is dome-shaped, and rises 
about a foot out of tlie water. " If a dead or badly-wounded 
duck be left on the pool, it is at once seized on, towed into the 
house, and doomed.” Thus it appears that this Eodent, like so 
many others, is largely carnivorous. It has also been asserted 
that it eats fish. 

Neofiber is an allied genus, North American in range. The 
species, N, alleni, is compared, as regards outward form, with the 
Water-Vole, M, am'phibius. It has, however, a shorter tail. 

Another very well-known menaber of this sub-family is the 
Lemming. The name, however, applies to two quite distinct 
genera. The genus Ouniculus, including the Banded Lemming, 
C. torqiuitus, is an inhabitant of North America, Siberia, and 
Greenland. The tail is short, its length being 12 mm. as against 
a body length of 1 0 1 mm. The feet are furred beneath, a not 
unusual state of affairs in Arctic mammals. The ears are very 
slight. The thumb is well developed, and bears a claw. 

In Ifyodes, on the other hand, which is not so markedly 
an Arctic animal, though occurring in both Palaearctic and 
Nearctic regions, the ears are rather bigger, though still smaller 
than those of Microtus, The under surfaces of the feet are 
similarly furred. The tail is also short. It is commonly said 
that the two genera are to be distinguished by the furred feet 
of Qunimlus, and by the absence of fur in the present genus. 
That, according to Tullberg, does not appear to be the case. The 
differences are thus so much reduced that it seems almost un- 
necessary to retain the two genera. The best known species of 
Myodes is of course the Scandinavian Lemming, M, lemmus. 
This animal used to occur in this country in Pleistocene times (as 
did also C, torquatus)^ and recently Dr. Gadow has found remains 
with skins attached in caves in Portugal It may still survive 
in the mountains of the Peninsula. 

The actual habitat of the Lemming in Scandinavia is the 
great tablelands, 3000 feet high in the centre. The migrations 
do not take place with regularity ; even twenty years may elapse 
before the appearance in cultivated lands of those countless 
^ Ptoc, Zool, Soc. 1863, p. 95. 
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.hordes so familiar (as far as their description is concerned) to 
everybody. The Lemmings do not return from their exodus 
They die from various causes, including combats with one 
another. Their chief foes, however, are Wolves and Gluttons 
Buzzards and Eaveiis, Owls and Skuas, which batten on the’ 
migrant hordes. Their sudden increase in numbers recalls the 
similar increase at times of the Field-Vole, to which reference 
lias already been made. 

Ellohvus is an Old-World genus, which leads a “ Talpine ” life, 
and has in conHe(j[ueiice rudimentary external ears and very 
small eyes. The tail is short. Contrary to what might be 
expected from its mode of life, the claws upon the digits are 
not strong. 

The remaining genera of Vole-like Murines are Fhenacomys 
and i^ymiytomi/s from North America, and Siplineus from Palae- 
arctic Asia. Uvotowys is one of those genera which are common 
tu both the Palaearctio and the Nearctic regions, but the bulk of 
the spei-ioK am North American. 

Sub-Fam. 9. Sigmodontinae. — This is the name given to 
another suli-family of Murine Eodents, a group which includes 
the llamsterH in the Old World as well as a large number of 
South American genera of Ilat-like animals. Of these latter 
there are a very largo number, the bulk of the group being 
American. 

The HanmUirs, genua Oricetus, as it is usually called, although 
apparently the coi'nict name is Samster, are Old-World forms of 
Pouched Hats. The Common Hamster, C. fTU'>nentciri%s, is about 
210 mm. long, with a tail of 58 mm. It has cheek pouches. 
The small and the large intestines are not very uneq[ual in 
length, and the caecum is fairly large, being about one-sixth to 
one-seventh of the length of either. It is a purely vegetable- 
feetling croiiture, and in Germany where it occurs (and from 
which language its vernacular name is derived), hibernates during 
the winter in its burrow, having previously surrounded itself 
with a great accumulation of food carried thither. 

To North America are peculiar the genera Onychomys, Sig- 
modon, and PeTomysr-us. The genus Sigmodon, the Cotton Eats, 
reaches Central America, and even gets a little farther south. 
The other two genera, though mainly North American, also 
extend their range to the south. Onychomys has hairy foot- 
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pads, a state of affairs which characterises a number of these 
Eodenrs. 

The genera Megalomys, Chilomys, Reithrodontomys, Ehgmo- 
dontia, Nectomys, Rliijyido'inys, Tylomys, Holochilus, Reithrodon, 
Phyllotis, Scapteromys, Acodon, Oxymyoterus, IcJithyornyB, Blari- 
nomySf Notiomys are South American forms. Oryzoviys and 
Rheithrodontomys are common to both parts of the ITew World. 

The genus IchthyornyB is remarkable on^ account of its un- 
Eodent-like habits and of certain associated structural changes. 
L stolzmanm was obtained from Mount Chanchamays in Peru 
at an altitude of 3000 feet, it is a habitual fish-eater, and 
lives in streams. Another species, 1 . hydrobates, was formerly 
referred to Hcibrothrix. The skull shows likenesses to that of 
the Australian Hydromys ; but the most marked characters of 
adaptation are those of the teeth and caecum. The cutting 
edges of the upper incisors form a revex'sed V of obvious use 
in holding a slippery fish. The caecum is much reduced, short, 
and narrow. The general Otter-like shape of the creature is 
largely due to its flattened head, though its '' size and general 
proportions are much as in the common Black Eat.” ^ 

This sub-family contains a number of genera from Madagascar, 
viz. Brachytarsomys, Nesomys, HallomyB, BrachyuromySj Hypo- 
geomys, Gymnwromys, and Elwiis. 

Sub-Fam. 10. Neotominae. — The last sub -family of the 
Muridae is that of the Neotominae, containing the North Ameri- 
can genera dSfeotoma, Xenomys, Sodomy s, and Nelsonia. 

Fam. 3, Bathyergidae. — This family contains several genera 
which consist of subterranean forms. All these Eodents agree 
in a number of characters, of which the principal are as 
follows : — 

The eyes are very small, and the external ears are reduced to 
the merest fringe of skin round tKe aural aperture. The legs are 
short, as is the tail ; the hair-covering is reduced — a reduction 
which finds its culmination in the nearly nude Seterocephalus. 
Being burrowing creatures, a number of other modifications in 
accordance with this mode of life »are to b^ seen in their 
structure. The upper incisors stand out in front of the closed 
lips, and prevent the entirance of earth. For the same reason 

^ See 0. Thomas, some^ Mammals from Central Pern, ”’*Proc. Zooh Soc, 

1893, p. 333. 
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the nostrils are small, ami the forehead but little expanded 
hotwtH'n them. 

I’ho jfeuus Iktf/n/frt/itH contains but a single species, the Cape 
Molc-llat, winch is found in Bouthern Africa; it is of moderate 
siz(‘, not exceeding a snuill Itabbit in dimensions. On the 
fore-limbs are. exceedingly long claws, of which that borne by 
the second lingtT is the longest, and the claw of the thumb the 
shortest. 'I'he hiud-leet have by no means such long claws, 
'riu* scratching ami harrowing is naturally chiefly effected by the 
fore-limbs. The small ami largo intestines are of equal length, 
and ('ach is rather more, than six times the length of the caecum; 
in these measuniineidis tins ])ros(‘nt genus differs from the next. 

— ()l‘ this African genus there are about ten 
Hpeides. 'file, claws are not so long as in the last genus, but 
there are, as in four molar teeth on each half of 

each jaw. 'I’lie. inti'stiiml measurements in an example of G. 
ritfien'niK wen*: small intestine, 25 inches; caecum, 4 inches; 
largi* intestine, 15 inchi's. 

The geiiiiH AJi/imaflitpn or IIrli 2 >hoUns (also with an African 
rang!*) lias six back teeth on eirnh side. A number of species 
Hoinetiines ri*ferred to the. last genus are placed here by h4r. 


Thomas. Tin* i*la\vs are. small. 

One of the most I’cmarkahlo genera of this family is the little 
Hcirmriiliiifiin from Abyssinia and Bonialiland. As Mr. Thomas 
justly remarks.' it “ is a peculiar-looking little creature, about the 
size of the Ooimiion Mouse, hut looking almost more like a tiny 
liairlt'SH pnppy on aeeiamt of its nearly naked skin, small eyes, 
and |M«‘uUar physiognomy.” 'rhongh apparently naked, there are 
numerous seattereil halm ovt‘r the entire body, and the toes are 
fringed with stitlish hairs, whieh must ho advantageous _ to a 
burrowing animal. There are two species, if. glaher (originally 
descrilHul by Uuppell), and If. of which our knowledge 

is due to Mr. Thomas. 'Hie length of the entire creature m- 
eluding the tail is net won* than 124 mm., both species bemg 
approximuUdy of the same dinu'iisious. Mr. Lort 
discovoriT of the' species whieh hears his name, writes that this 
little creature, called ‘ Karumfer’ by the Somali, throws 
nlacoK gnmpH ef miniature crate.rs, which exactly resemble 
loknn(K>H in active eruption. Wlum the little beasts were at 

< K.*mis IhhvofevMmr Pn,e. Zool Soo. 1886,^p.^845. 
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work, I used frequently to watch them, and found that the loose 
earth from their excavations was brought to the bottom of the 
crater, and sent with great force into the air in a succession of*' 
rapid jerks, and that they themselves ne^r ventured forth fpom 
the shelter of the burrows.” ^ 

Fam. 4. Spalacidae. — The Spalacidae,” observes -Dr. Blan- 
ford, ''are sometimes called rodent moles, and resemble atuole in^ 
general aspect, having cylindrical bodies, short limbs, small eyes 
■ and ears, large claws, and a short or rudimentary tad.” The 
existence of a spiral valve in the caecum may perhaps characterise * 
this family ; but it has at present only been found in the two 
genera Spalax and RMzomys, 

Spalojx has inconspicuous eyes and external ears. The , ill’ll is 
totally absent. The lower incisors are more developed than in 
other Eodents ; they project in a bony sheath beyo;rLd the posterior^ 
end of the ramus of the lowpr jaw. The scapula is long and 
narrow. The large intestine is half the length of the small in- 
testine. The animal seems to have only two pairs of teats, one 
pectoral the other inguinal 

Spalax typhlus of Egypt, which is probably not different from 
the European form, makes extensive burrows, some of the branches’ 
being even 30 to 40 yards in length. In a " domical chamber,” 
situated along the course of one of these burrows, Dr. Anderson 
found no less than 68 bulbs stored up. Its eyes are mere black 
specks among the muscles, but they appear, however, to have a 
proper organisation. There are altogether eight species of the 
genus, which is entirely Palaearctic in its range. 

The genus Kkizomys, including a number of species known 
as Bamboo Rats, is purely Oriental in range. Eh, sumatrensis 
reaches a length of 19 inches; the better-known species, Eh. 
badius, is at most only 9 inches in length — ^in both cases the 
measurements are exclusive of the tail, which is a quarter to 
one-third of the length of the body, and is not scaly but nearly 
naked, with a few scattered hairs. The molars are th^ree, and 
the incisors usually orange in colour ; but sometimes the upper 
incisors are white as in Bh. badius. There are thirteen dorsal 
vertebrae. In Bh. pruinosus the large intestine is considerably 
longer than the small intestine ; the lengths of the 'two sections 
of the gut are 42 and 30 inches respectively. In another 
^ Proc, Zool. Soc. 1885, p. 611. 
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t,lui larj-c. iiitcsthui is slightly shorter than the small 
intestine. In Jlh. h,uUus the two parts of the gut are almost 
exm-tly equal in length. 'I'heve are three pairs of inguinal and 
two pairs of pectoral _tey,ts. The, name RMzomys appears to have 
been given to the animals of this genus for the reason that they 
feed largely <tn roots. I'h.y hurrow, and, like many other 
burrowing animals, fetal in the evening. As is the case with 
• other lorms, A// /;<>/«//« is said to burrow with the assistance of 
itrt tri'tk ns \v(‘ll us of its t‘lavvs. 4 



Tin. Hat. llhizimys hadius. xj. 

Twhyin'jivtfH is an Afruain genus closely allied to the last. There 
are three Kthiopian siiecioH. It is mainly to he distinguished by 
l.he ililVeroiit ])attorn tipon the grinding surface of the molars. 

Fsw. 6. deOBttyidae. — This family of burrowing Eodents is 
lituiteil ttk North and (,’ontnil America. The animals have cheek 
|H>iU‘heH, and sniall eyes and tsars, in accordance with their mode 
of life. The claws of the forts-liuibs are very strongly developed. 
The genus OfotiiyB ctmtains some eight speeies, which are 

(leutml and North American, not extending, however, far north. 

The hicisore of the upiH*r jaw tire grooved with two grooves. 
'I'liero arc three pairs of teats — one tixillary, and the two remain- 
ing inguinal. • n 

ThummnyB, without grttovtis on the incisors, reaches to Canada 
in the north, and does imt t*xttmd as far south as the last genus. 
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JERBOA"" 

Allied to thi^ family, and indeed united with it by Tullberg, 
but kept by Thomas, is the 

Fam. 6. Jleteromyidae, — The lyiembers of this family are also 
American, but aya not confined to the northern-central regions 
of that continent, for the genus Heteromys extends into South 
An^erica. 

The genus Dipodomys, with twelve species, is of a Jerboa-like 
form, as the following measurements of an example of D. onemami 
will show. The length of the head and body was 85 mm.; of 
the tail 127 mm.; the hind-foot is 32 mm. It has but four 
toes. The hind-limb is longer than the front-limbs. 

In Pm'^odipus the same form is exhibited. There are, however, 
five toes, and the sole of the foot is hairy. The axis vertebra 
and the two following vertebrae are fused together. 

PerognatMis is a third gcMius. It has the same general slender 
form, but the tail is not so long, being but little longer than the 
body. The hind-limbs, too, are shorter. The teats of this and 
of Perodipus are as in Geo7nys. The two remaining genera of the 
family are Ifeteromys and Microdipodops, 

Fam. 7. Dipodidae. — This family consists of small, plain- 
living, and leaping or arboreal creatures, commonly known as 



Fig. 238.— Jerboa, T^ipus hirtipes, x J. Eastern Europe. 

Jerboas. The mam anatomical characters of the family are the 
following : — There is a large infra-orbital foramen. The molars 
are always reduced, the premolar being either absent in the 
lower jaw aloixe or in both jaws. This family presents an 
obvious likeness to Dipodomys (hence the name of the latter) and 
to some other members of the American family Heteromyidae 
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Tlu'i-c is even the same ankylosis of the neck Arertebrae. We 
find, iiKTCover, the same association of long-leggpd shorter- 
It'ggjal forms that characterises the Heteromyidae. ■ ‘ 

'riie typical gemis Dipus is a smallish quadynped" with long 
oars and a long tail. The ten ^ ° 

H[H‘(*ios art‘. all Palaearctic in range. The 
fort'-linihs aro. short and five fingered, and 
the short pollex has no elaw; the hind- 
liinhs avt‘ t‘X(‘OHHiv(‘ly long and only three- 
too<h Tin* hony structure of these limbs 
is ri*niin'kal>le. Tlio thn^e metatarsals are 
<*longat<Ml almost like those of a bird, and 
ar4* ankyloso<l logtdher. The digits have 
long ]>halangos whieh alone reach the 
grotiud as the animal hops. It is a curious 
ra<*t, and one not so easily identifiable with 
the way of lifis that the neck vertebrae of 
this genus an* a nky lowed together with the 
<*xeeptioii of the atlas, which is free ; the 
aia*ung(*mi‘nt is ])reeis<‘ly like that of the 
Sperm Whnh** Tin* last vertebra is, how- 
evt‘r, Honietim<*H rr<i<\ The deidmas not 
only h‘a]» hut tluy burrow, and their strong 
iia'isors are said to lu^ used in burrowing 
througli slmiy grouiul They are eaten by 
the Aral>M, ami are, or have been, called 
Uumiiu Israel, ic, buub of Israel. In 
/>. ItlrdprH tlu^ body and tail measure respectively 4|- and 7 
inehes. The hind-feet have a txift of long hairs below. Mr. 
W, h» SelaU‘rV newly-founded genus Michoreiites'^ is somewhat 
more j>rimitive in its characters than is Dijpus. The general 
form is iht^ same, with long ears and a long tail. But there 
are live tot*H to the hind -limb, the two lateral ones though 
nailed being iuut*h shorter than the middle three. It has a 
lung pig-like snout,” and the tail is cylindrical as in most other 
derhoHs, with a tuft t)f longer hairs at the end. The incisor 
teeth, grooved in are here smooth, as in Alactaga. The 

was probably obtained in the sandy plains round the 

eitv of Yarkand.” 





of Jerboa, Di^pusaegyptius, 
xf. a. Astragalus; c, 
calcaneum ; middle 

cuneiform ; c®, outer 

cuneiform ; cb, cuboid ; 
71, navicular ; I-IV, first 
to fourth toes (From 
Flower’s Osteology,) 


* /VfJC. ZooL Soc. 1890, p. 610. 
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Almtitga is niucli like JSuchoreutes , it has five toes, a 
cylindrical tufted tail, the hairs at the end distichous, smooth 
incisors, and a premolar present in the upper jaw. It also 
differs from EuchoTeiitcs hy the much smaller auditory bulla as well 
as in the fact that the infra-orbital foramen has no separate 
passage for the nerve, which passage is to be distinguished in 
both Dipus and Encliore%ites. The best-known species is the 
Siberian Jumping Eabbit, A, jacvMs. Beneath the ends of the 
three main toes of the feet are remarkable fan-shaped pads. In 
A. decumana the body and tail measure 7 and 10 inches re- 
spectively, the ears 2' inches. Platycer corny s, a fourth genus of 
the family, is much less known and is to be differentiated from the 
last three genera by the fact that it has no premolars at all, the 
grinding tooth formula being thus The tail too is flattened 
and “ lancet shaped.'’ It extends from Siberia to Nubia, and 
thus just enters the Ethiopian region. 

The above are the more typical Jerboas. There remain 
several forms which are not at all Jerboa-like in their way of 
life, but^ are nevertheless, on anatomical grounds, placed with 
them. Zapns, an American genus, with the exception of one 
Palaearctic species, is transitional in that its hind-legs are 
rather long, ])ut there is not so much difference between them as 
in tlie typical Dipodidae. Sminthvs is at the opposite extreme 
to Dipus. Its feet are short and of eq^ual length , it climbs in 
trees, and may perhaps be looked upon as nearest of all Dipodidae 
to the ancestral form of the group. 

Fam. 8. Pedetidae. — The genus Pedetes contains but one 
species, P, caffer, the Cape Jumping Hare. The animal suggests 
a large Jerboa in appearance on account of its jumping habits, 
the long hind-limbs, and the long tail. The length of a fair- 
si;!od example is some 17 inches, with a tail of the same length. 
The eyes and ears are large. The hands are five-fingered and 
the feet only four-toed, the hallux being of com'se the absent 
digit. In the skeleton it is interesting to note that the second 
and third cervical vertebrae are so close together that there can 
be no free movement ; interesting because in Dipus the cervicals 
are actually ankylosed. The dorsal vertebrae are twelve. The 
small intestine is long, measuring 7 feet 4 inches, while the 
caecum is short, lieing only 8 inches long. The large intestine 
is 3 feet 1 0 inches long. The gall-bladder appears to be 
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absent,^ fn exceptional state ‘of affairs in Eodents. A sinffular 
fact in the anatomy of this animal is the existence of a septum 
dividing the lower part of the trachea. This is sometimes met 
with in birds. As might be supposed from its large eyes, the 
Spring Haas, as the animal is sometimes called, is nocturnal. Its 
long hind-limbs permit it to leap enormous distances. It is a 
burrowing Eodent.’ 


Section 3. Hysteicomoepha. 

Pam. 1. Octodontidae. — ^The Eodents of this family are of 
small to moderate size, the only, relatively speaking, giant in the 
family being the “‘Water-Eat,” Myoeastor. The toes are with 
but one exception not reduced ; the tail is long in the majority 
of the genera. The teats are placed high up on the sides of the 
body. The clavicle is fully ossified. AU the genera are South 
or Central American in range with the exception of Petromys-- 

Sub-Pam. 1. Octodontiuae. — Octodon has four species, which 
are all Chilian, Peruvian, and Bolivian in distribution. The 
Degu, 0. deyus, has a length of 160 mm., with a tail 105 mm. 
long. The ears are 18 mm. long. At the roots of the claws 
are longish and stiff hairs which appear to serve as “combs.” 
The tail has long but sparsely scattered hairs. There are twelve 
pairs of ribs. The lengths of the various sections of the intestine 
are as follows: small intestine, 680 mm.; caecum, 90 mm.; large 
intestine, .390 mm These animals live in large companies. 
Closely allied is the genus Habrocoma (more correctly, as it 
appears, to be written Ahrocomd), with two species. iT. lennetti 
is 204 mm. long, with a tail of 103 mm. The ears are long, 
22 mm. The fore-feet have no outward trace of the thumb. 
Stiff hairs like those that characterise Octodon are found also in 
this genua. The fur is very soft. The furring of the tail is 
much thicker than in Octodon. 

S 2 >alac.opus with but a single species, S. lyoepj^gi, is a burrow- 
ing animal, from which indeed, and on account of its resemblance 
to Spalaas, it has received its name. The ears in accordance^ with 
the underground life are short, only 5 mm. in length in an 

^ Parsons, Proo. Zoot Soc, 1898, p. 858. j a 

* Very probalily this form should he rather, as it is by Thomas, referred to the 
neighbourhood of Pectinator, which would clear up the geographical anomaly. 
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example bf 120 mm. The tail too is reduced, being in the same 
example only 42 mm. in length. As in the last two genera the 
large intestine is about one half of the length of the small 
intestine. ^ 

The Tuco-tuco,” genus Gtenomys, has also short ears and 
tail. The claws of. the fore-feet are longer than those of the 
hind-feet. 

A related form is Aconaemys (better known as Schizodon), 
with similar external characters; it inhabits high localities^ on 
the Andes. 

PetTomys is the only genus of the sub-family which is not 
American in habitat. It is an African form and there is but one * 
species. Its anatomy conforms to that of the genera already 
considered. The main difference in structure is shown by the 
teeth. Their surface is uneven, and differs fro^n that of other » 
Hystricomorphs “ in that the enamel to the inside of each upper 
jaw - tooth and outside on each lower jaw - tooth forms two 
tubercles, to which correspond grooves in the reverse position of 
the applied teeth.” 

Sub - Fam. 2. Loncherinae. — The genus EoliinomyB witft 
thirteen species belongs to the Neotropical regiofti The members of 
the genus are entitled “ Spiny Eats ” since they have spines mixed 
with tlie fur. The tail is long and the ears are Very well developed. 
Both feet are five-toed. The tail is scaly as well as haired. 
Trichomys (also called Ndomys) is very close to the above, and is 
also from the same part of the world. 

The genus Gannabateomys contains but one species, G. 
amhlyoTiyx, which was formerly included in the genus Pactyloinys, 
but has lately been separated by Dr. Jentink.^ The animal is 
Brazilian and has a total length of 520 mm., of which 320 mm. 
belong to the tail. It is a climbing rat, and in accordance with 
that way of life has undergone some modifications. The fore- 
feet are four-toed, the two middle toes being markedly longer 
than the outer ones. The hind-feet are five-toed with the same 
greater development of the two middle toes. The claws are 
small and somewhat nail-like. 

Dactylomys, also Brazilian, and with but one species, D. 
dactylinus, differs from the last in the fact that the molars aie 
simpler in form ; they are divided into two lobes, each of which 
^ Notes Leyd. Mus, 1891, p. 105. 
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"has but a single enamel fold, whereas in Cannalateomys these 
teeth have several enamel folds. The tail, moreover, is but 
slightly hairy. 

Lonchercs with eighteen species is another jSTeotropieal genus 
allied to the foregoing. Small spines are, as in many of these 
genera, ifitermingled with the fur. This genus has as many as 
seventeen dorsal vertebrae, which is an unusually large number. 
X. (jUianae is known as the Porcupine Eat.” Allied genera, also 
So^tji American, and without spines in their fur, are Mesoinys, 
Cercomys, and Carterodon, 

The South American Thrinacodus is also known by one 
species,^ T. allicaitda, which has rather more than the distal half 
of the long tail of a white colour. The fore-feet have four toes. 
The ears are broad and short. 

Sub-Fam. 5. Oapromyinae. — ^A third sub-family of the Octo- 
dontidae is formed by the genera Myocasto7\ Cajpromys, Plagio- 
dontAa, and ThrynomySy which are all Neotropical forms with the 
exception of the last, which is African. 

Thrynomys (better known perhaps as Anlacodus) is a genus 
oT African Eodent, containing some four species. The best- 
known of these is T. stoinderniamis, the Ground-Eat of West and 
South Africa. Its structure has been investigated by Garrod,^ 
l)y Tullberg,® and by myself.^ The fur is mingled with flattish 
bristles ; the tail is moderately long, about half as long as the 
body. The fore-feet are five-toed, but the two toes at each end 
of the series are quite small. The hind-feet are only four-toed, 
the hallux l)eing absent. The claws of the hind-feet are stronger 
than those of the fore-feet. The ears are not long. The limbs 
are decidedly short, hence the name of Ground-Pig ” sometimes 
applied to this animal. The molars are four in number in both 
jaws. The incisors of the upper jaw are twice grooved. There 
are thirteen dorsal vertebrae. The length of the small intestine 
is GO^ inches, that of the large 49 ; the caecum is short, bemg 
only 8 inches long. It is a remarkable fact that the acromion 
is joined to the rest of the spine of the scapula by a joint. 

MyocastoTj a name which seems to have the rights of priority 
over the more familiar Myopotamus, applies to a large South 
American aquatic Eodent. The general aspect of the animal 

^ (SUntlxor, Proc. Zool. Soc. 1879, p 144. ^ Zool. Soc. 1873, p. 786. 

« Loc. C'lL (oii i). 458), p. 123. ^ Proc Zool, Soc. 1892, p. 520. 
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suggests a Water-Eat of large size (it has been exhibited in shows 
as a phenomenal product of London sewers !) ; the tail is nearly 
as long as the body. The ears are small. The limbs are short. 
The tail is naked. The hind-feet are webbed, but not so much 
so as in Hydromys. A small thumb is present. The animal has 
thirteen pairs of ribs ; the molars are four in each jaw. The large 
intestine is more than three times the length of the small, and 
the caecum is, as in the last genus, relatively short. 

GwpTomy^ is a genus ^ which is remarkable on account of its 
restricted distribution. It is found only in the islands of Cuba 
and Jamaica. There are four species, of which C7. melamirus is a 
dark brown-coloured animal with a blacker tail, nearly as large 
as a Eabbit. The native name of this Eodent is hutia!' It is 
also remarkable for having a stomach more complicated than i^ 
the rule among the mammals of this group. The organ is 
divided by two eonstrictions into three compartments. In 
0. piloridos the liver is occasionally divided up in an extra- 
ordinary fashion into small lobules. Capromys has the large 
number of sixteen dorsal vertebrae. 

Fam. 2. Ctenodactylidae. — For these African genera it seems 
admissible to form a distinct family, though Thomas, and Flower 
and Lydekker, only allow to the genera Ctenodactylus, PectinatoQ\ 
and Massoutiora sub-family rank. On the other hand, Tullberg 
removed these genera entirely from the Hystricomorph section 
and placed them as a section of the sub-tribe Myomorphi of the 
tribe Sciurognathi. It was chiefly the form of the mandible 
which led to this placing, for in these Eodents, as in all Squirrel - 
and Kat-like Eodents, and unlike what is found in the Hystrici- 
form genera, the angular process of the mandible is not ])ent 
sideways. 

The genus Otenodactyhbs derives its name from the peculiar 
strong bristles which form a comb-like structure upon the hind- 
feet and hide the claws ; these are stated to be for the purpose 
of dressing the fur. The (riindi of North Africa, 0. gundi, has a 
length of 190 mm., with a short tail of 17 mm. The ears are 
only moderate in size. The dental formula of the molars is'-^. 
Tlie incisors are white. The feet have four digits, and the hind- 
limbs are the longer. The large intestine is distinctly longer 
than the small intestine. 

^ .See Dobsou, jPtoc. ZooU Soc, 1884, p. 233. 
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PeMiiiatOT speldi is tlie only representaMve of a genus not far 
roiuovod from CtetwdacUjlus ; it is a smallish Eodent, 6 inches in 
length, exclusive of a rather bushy tail nearly 3 inches long. 
It comes from Abyssinia. It has somewhat the appearance of a 
S(iuirrcl, which is heightened by the fact that when sitting the 
tail is arched over the back ; when running the tail is carried out 
strai'dit. There are only four toes visible externally on both fore- 
and hiiid-limbs, but pollex and hallux exist in the skeleton, with 
a single phalanx each. There is only a single pair of mammae, 
and in correspondence with this but two or three young are 
produced at a time. The hind-feet have bristles very much like 
those of Ctenodm-tylus. The molars, however, are f. There are 
twelve riba, of which six reach the sternum. The latter is made 
np of six pieces, and the manubrium in its breadth anteriorly 
simgests that of the Vizcachaa. The clavicles are present.^ 
"pam. 3. Oaviidae. — This family, which includes the Cavies and 



Pki. a4Q.— Carpincho. Ilydrochnenin oapyilcra. x j>T- 

Oanvbara is entirely South American and West Indi^ 

li embrace, .eimal. of fair to large ire. the Oapyb»a 

1 Fetors, Trans, Zool, Soc. vii. 1871, p. 397 
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(or Carpincho) being the greatest of existing Eodents. The ears are 
•well developed. The toes are commonly reduced, and the members 
of this family possess only a rudimentary tail. The hair though 
rough is not spiny. Other characters had best be deferred until 
the several genera are treated of. We shall begin with the giant 
of the family, the genus HyclTochoerus. This genus contains but 
a single species, H, capylara of South America, j^t reaches a 
length of some 4 or 5 feet. The ears are large ; the tail is 
completely absent. The fore-feet are four-tt$ed, the hind-feet 
three-toed; the digits are webbed, though not to a very great* 
degree, and the nails have the appearance of hoofs. There are 
fourteen dorsal vertebrae ; the clavicle is absent. In the skull 
the paroccipital processes are of great length. The infra-orbital 
foramen is large. The most remarkable fact about the teeth is 
the great size of the posterior molar of the upper jaw ; it has 
fourteen folds of enamel, more than all the anterior teeth possess 
collectively. The incisors are white and grooved in front. The 
measurements of the alimentary tract as given by Tullberg are: small 
intestine, 4350 mm.; caecum, 450 mm.; large intestine, 1500 mm. 

The Capybara or Carpincho is largely aquatic in its habits. 



* Tig. 241, — Patagonian Cavy. Bohchotis pataclionica. 


Their “ favourite locahty,'' writes Mr. Aplin,^ " is a broad laguna 

^ Field Notee on the Mammals of Uruguay, ” Proc, Zooh Soc. 1894, p. 297. 
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in the river, furnished with open water, and also beds of 
' oainelotes,’ — a sloping open grassy bank on one side, where the 
Carpinchos can lie in the daytime in the cooler weather, 
sleeping and l)aKking in the sunshine; on the other a low 
shelving bank, clothod with ‘Sarandi’ scrub growing out into 
the black reeking mud and shallow water beyond.” They always 
take to the water when alarmed, at a rate and with a gait which 
■reminded Mr. A] dm of a Pig. When in the water they swim 
‘ slowly with the upper part of the head, including nose, eyes, and 
• ears, above the surface. But they can dive for a' considerable 
'.time and distance, and baffle their enemies by seeking the shelter 
of a maas of water-plants, and lying there with their noses only 
Just al)ove tlu? surface. 

'I’lie gmms Dnliclio/.in^ has long ears, and generally resembles 
a rather long-higged Hare in appearance. The front-feet are four- 
toeil, the hind three-toed The Patagonian Cavy, as this animal 
is called, has twelve dorsal vertebrae, and rudimentary clavicles.- 
Tluj paroeoipital i)voeesK0H are long , the incisors are white, and 
are not grooved in front. The sternum has six pieces, and 
sevi'U ribs roach it. 

(ttipia, including the species G. 2’orcellus, the Guinea-pig (which 
name is a corruption apparently of Guiana pig), has the same 
number of t<ios on its hind- and fore-feet as has the Capybara. 
Th(( name ai)iilied to tlio wild stock whence our Guinea-pig is 
lUirived is the Kestless (lavy. The fur is greyish ; of the domestic 
animals the colour is too well known to need description. 

Fam. 4. Dasyproctidae. — The genus Coelogenys includes but two 
Hpi«c.iu.s. G. yitra, known as the “Spotted Cavy” or “Paca,” has a 
brown body, with white spots like those of a Dasyiire ; it is one of 
the largest of llodents, an<l has a quite short tail The hand and 
foot are hotk providisl with live digits; but the thumb is smaU, 
ami in the foot the three middle toes considerably exceed the 
others in length. The hind-foot is practically three-toed. The 
tiliula is not nearly so reduced as in Dolichotis. The skull of 
the animal is remarkable for the extraordinary development in 
breadth of the jugal aroh, which is sculptured externally. There 
is a large cavity formed below, at the maxillary end of this huge 


» liutltUrtl, Hoc, 1891, j). 236. 

^ am hy Tnllbi’rg to lio alisont. I have found them, 

very nmall honen, not more than halt an inch long. 


but they are 
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arch, by the curving inwards of the bone, which lodges a cavity 
continuous with the mouth. The palate has anteriorly a ridge 
on either side, and is thus divided from the sides of the f^e^in a way 
which is not found ^ in the allies of Coelogenys. Clavicles are 
present. There are thirteen dorsal vertebrae. The incisors are 
coloured red in front. The animal is South American, and in 
that continent is limited to the Brazilian sub-region. This, the 
best-known species of Paca, is called the Gualilla by the natives of 
Ecuador ; in the same district another form is met with which the 
natives terrd. Sachacui (signifying Forest Cavy). It is very often 
the case that a different native name expresses a real specific 
difference; and to the latter form M. T. Stolzmann has given 
the name of G. taczcmoioslcii? This form, unlike the commori^ 
Paca, which is fond of forests and low-lying ground in the neigh- 
bourhood of water, is alpine in habitat, living upon mountains 
of 6000 to 10,000 feet. It burrows in much the same way as its 
congener, and is greatly sought after as food, its meat g^?ssessing 
an exquisite taste."” It is pursued' by dogs, by whose aid one of 
the two entrances to the burrow is guarded, and the creature^ls 
smoked out and killed with a stick. 

The genus Dasyprocta, containing those Rodents known as 
Agoutis, is divisible into several species, apparently about twelve, 
all of which are, like the Bacas, confined to the Neotropical regioOT 
They have, however, a much wider range within that region, an* 
occur as far north as in Central America and in sgme of the 
West Indian Islands. They are of rather smaller size than the 
Paca, and are without spots. The colour is of a golden brown in 
some forms, but usually has a freckled, grizzled, greenish kind of 
appearance. The tail is stumpy, the hind-limbs are distinctly 
longer than those of the Paca, and the two lateral toes have dis- 
appeared from the feet — a concomitant as it seems of the Agouti’s 
greater powers of running. The three metatarsals are closely 
pressed together, and the foot is as it were on the way towards 
the highly-modified foot of the Jerboa. The fore-feet are, how- 
ever, five-toed. The clavicle is rudimentary,® whereas it is well 
developed in the Paca. The skull has not the peculiar modifica- 
tions of that of the last-mentioned type. The sternum has seven 

^ There is a faint development of these ridges, but behind the palatine foramina 
in Dasyjirocta agutL 

a Proc, ZoQl, Soc 1885, p. 161. 


^ Or absent ? 
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t)ieceaj iind eifiht ribs reach it. A curious difference between this 
Kcuus and the hist is in tlie relative proportions of the recfions of 
the intestiue. The figures given loy Tullberg for the two Inimals 
iire—ior Voclorirmja, small intestine, 4800 mm.; caecum 230 
mm.; large intestine, 21,000 mm.;— for aguti the same 

author giv(<S; small intestine, 4200 mm.; caecum, 200 mm.; larc^e 
inhistiiie, 1000 mm. The Agouti, says Mr. Eodway,^ is as wily ^ 



tlu^ Fox. If lu^ will run along the shallows of a creek to 

huh luH Hcent from the. dogs, or swim over and hack again several 
timoH lor tlui Hume, ])uri)OHe. He never runs straight when pursued, 
but (loubloH, often hiding xnitil a dog has passed, and then making 
off hi a iliilhrmit diroction. Like the fox he has been hunted for 
u very long period, and, like Reynard, has grown wiser with every 
generation." 

Fam. 6. Dinomyidae. — The genus Dinomys of Hr. Peters ^ is a 
very littlii known and rcunarkahle form from South America 
allied to thi^ (Jupyhara, the (Chinchilla, and other South American 
RodentK. It is only known by a single example found wandering 
ab(nit a courtyard in a town of Peru. It is externally like, and 
of al)OUt the h*uuo hwc as the l^aca, but has a hairy tail The 
animal is four-ten^d and plantigrade ; the ears are short, and the 
nostrils arc S-shaped. It is usually regarded as belonging 

* In the Otiiamt Forcel^ London, 1894. ® MB* Ah. Berlin^ 1873, p. 551. 
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to a separate family which will include but the one species, 

iranicMi, 

Fam. 6. Ghinchillidae. — This family, likewise South American, 
contains three genera,^ all of which agree in having long limbs, 
especially the hind-limbs, and a bush^ and well-developed tail. 
The hair is exceedingly soft, hence the commercial value of 
'' chinchilla.” 

The genus Ghinchilla, containing but a single species, G, lani- 
ge.T, is a small and squirrel-like creature, living at considerable 
heights in the Andes. The eyes, as it is a nocturnal creature, 
are naturally large ; and so also are the ears. The fore-feet have 
five toes, the hind-feet only four ; they are furnished with feeble 
nails. The innermost toe of the hind-foot has a flat and nail-like 
claw. There are thirteen dorsal vertebrae, and the long tail has 
more than twenty. The clavicle is well developed, as in the 
other genera of this family. The large intestine of this animal 
is extraordinarily long; the proj)ortions of the different regions 
of the gut are shown by the following measurements: small 
intestine, 820 mm.; caecum, 125 mm.; large intestine, 1340 
mm. Such a disproportion between the large intestine and the 
small, to the advantage of the former, is a very strange fact in 
the anatomy of this Eodent. 

The Lagidmm (also called LagoUs\ which includes 

" Cuvier’s Chinchilla,” is also a mountain dweller. There are 
several species of this genus, which differs from Ghinchilla 
by the complete abortion of the thumb and of the great toe. 
The intestinal proportions are those of Ghinchilla. The ears and 
tail are long. ’ cuvieri measures 1-^ feet in length. 

/again, has but one species, L. trich(fddctylus. The 
animal has a ta^ about half the length of the body. The digits 
are reduced as compared with Ghinchilla, there being but four on 
the fore- and three on the hind-feet. There are only twelve dorsal 
vertebrae, and seven ribs reach the sternum. In the skull 
tinguishing mark from the last two genera is the separ^SHt of 
the infra-orbital foramen into two by a thin lamella of bone.”The^ 
large intestine is between one-half and one -third the length 
of the small intestine, and thus differs much from that of 
Ghinchilla. 

^ An account of the three genera is to he found in Trans. Zool. Soc x. 1833, 
p. 35, by E. T. Bennett. 



XV 


SOCIAL HABITS OF THE VIZCACHA 


497 


The Viwyiehii lives iu societies of twenty to thirty members^ 
in a village ( "N izcaehera ), a dozen or so of burrows, which 
intercoimminicate. They lie at home during the day and come 
out in the evening. Their burrows, like those of the Prairie 
Marmot, harbour other creatures, which apparently live on ami- 
cable terms 'i^tli the Vizcachas ; such are the burrowing owl, a 
small swallow, and a (ii'oHiiirt. The Pox also affects these burrows, 
hut then lu‘ ejects the rightful owner of the particular burrow 



Ktu. ‘JJH. -Vi/i'uplui. friehodrrcfyhts. 

which he selects. When the young Foxes are born the vixen 
hunts the Vizcachas for food. The Yizcacha has a most varied 
voit’O, producing “ g\ittural, sighing, shrill, and deep tones,” and 
Mr, Hudaon d(aihts if there is “ any other four-footed beast so 
loquAoidos or with a lyaloct so extensive.” These animals are 
very friendly, i%nd jaiy visits from village to village ; they will 
attempt to rescuo their friends if attacked by a Weasel or a 
Peccary, and to disinter those covered up in their burrows 
by man. 

VaUu 7, Oercolabidae. — A number of the characters which 
4nVM|tiato tins family from the llystricidae or Ground Por- 
coiiKb of the Old World uri> givmi tmdor the description of the 
iattflr. The prineipal i-xternal elmraeters are the prehensile tail, 
the admixtun' of spines with hail's, and the nature of the sole of 
the fwit. Tn these jmints the New-World Oercolabidae differ 
from the Old-W'orld Hystrieida<>. It is interesting to notice that 

' lluiimn, “Oil till* 111' till' Vu't'aclia," Proc. Zoul. Soe. 1872, p. 822. 
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in both families we have long -tailed and short -tailed forms. 
Cercolales corresponds to Atlurwa or TricliySy and JEreiMzon 
to JSystrisG. 

The genns Hrethizon, the " Urson of Canada, has a short, 
stumpy tail. Its spines are almost hidden by enveloping hair. 
The fore-feet have four, the hind-feet five toes. The short tail of 
this creature is remarkable when we reflect upon its climbing 
habits. It appears, however, to be a weapon with which it 
strikes sideways at the enemy. 

Of the STeotropical genus Ccrcolabes (sometimes called Sjphin- 
gurus, Synetlieres, or Ooendou) there are some eight or nine 
species, all found in Central and South America. The animal is 



Fig. 244.— Brazilian Tree Porcupine. Spliingurus prehendhs, x J. 

arboreal, and has in correspondence with that habit a prehensile 
tail. The spines are not so stout as in the Ground Porcupines, 
and are often coloured yellowish or reddish. In correlation with 
its tree-frequenting habits the bones of Geroolahes show certain 
differences from those of the Ground Porcupines. The scapula is 
broader and rounder in front than is that of Sysirix; the 
phalanges of the thumb (which is rudimentary) are fused 
together as in the Canadian UretMzon ; but those of the very 
small hallux- are also fused, whereas in EretMzon, as m JSystrix,^ 
they are separate. In one species, 0, insidiosus, Sir W. Plower 
states that there are as many as seventeen dorsal vertebrae 
and thirty-six caudals. The tail is thus very long. In 0, 
villos'its there are fifteen dorsals and twenty-seven caudals ; eight 
ribs reach the sternum, which is composed of seven pieces, the 
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sixth being very small. The clavicles are well developed. A 
cxirious fact about 0» vUlosus is that the acetabular cavity is 
perforate (on both sides), or at least only closed by membrane. 
In many forms of Eodents the bone is very thin in this region. 
This fact perhaps lessens the significance of the perforation of the 
acetabulum of Echidna (see p. 109). 

Of the allied genus Ghaetoniys, also Neotropical, there is but a 
single species, which inhabits Brazil. It has a nearly completely 
closed orbit, a feature which differentiates it from the last animal, 
and one which also shows it to be a more modified form. The 
spiny covering is less pronounced than in its allies. 

Fam. 8. Hystricidae. — This family is characterised by the fact 
that all its members possess spines ; but the tail, if at all long, 
is not prehensile, and the soles of the feet are smooth and not 
covered with rough tubercles, as in the Tree Porcupines of the 
next family, Erethizontidae. The clavicle is less developed than 
in the arboreal forms. In the organs of digestion there are 
points of a family difference between the two groups of spiny 
Eodents. The tongue has serrated scales arranged in transverse 
rows, which are directed backwards. A gall-bladder, though not 
always present, is sometimes found ; it apparently never exists 
ill the arboreal Porcupines and in Erethizon. The lungs show 
a great tendency to subdivision, which appears to be especially 
marked in the genus Atherura. The caecum seems also to be 
shorter in the Ground Porcupines. In HystT%x cristata the 
small intestine measures 15 feet *7 inches; the caecum, 8 inches; 
the large intestine, 4 feet 4 inches : — in Atherura africana the 
caecum measures inches; the large intestine, 1 foot 10 
inches. The corresponding measurements of Synetheres^ mllosu^s 
were : small intestine, 7 feet 3 inches ; caecum, 1 foot 4 inches ; 
large intestine, 2 feet 7 inches. In Erethizon the caecum is 
2 feet 4 indies in length. These differences are too large 
and too constant in a number of presumedly allied forms to be 
ov(irlooked. 

Mr. Parsons has directed attention ^ also to a number of 
muscular difterences, such indeed as might be expected to occur 
between animals of such different habits. 

The genus Hyetrix embraces the better-known Porcupines. ^ It 
is a genus of wide range, extending from the East Indies to Africa, 
1 Proc. Zooh Soc, 1894, pp. 251, 680: 
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and even occurring in Europe. There are several species, of 
which the common Eysto^ix cristata is the best known, and is the 
one which is to be found in Europe. 

The spines of the common form and of the others are solid in 
the middle of the body, but on the tail they are expanded into 
hollow quills, which make much rattling. They are as a rule 
black and white, the middle of the spine being banded with 
black. A great crest of coarse long hairs on the head is 
responsible for the scientific name of the well-known form. 


/ 



Pia. 245. — ConiTH on Porcupine Hysfnx cristata, 


Sometimes in this genus, as in the Tree Porcupines of Brazil, the 
spines are orange or yellow ; but it is said that the colour is soon 
lost in this country. As a matter of fact it is the easiest thing 
in the world to wash out with ordinary tap-water much of the 
yellow colour of the spines of the South American Sphingurvs, 
The same may be the case with the pigment of the Old-World 
Porcupines, There are fourteen to fifteen dorsal vertebrae and 
four or five lumbars. The tail varies in length, but is shorter 
than the long tail of the arboreal New-World forms. It seems 
impossible when mentioning the Porcupine to escape from some 
observations about its alleged habit of shooting its quills, ^ For 
some reason or other Buffon has got the credit of inventing, or at 
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least promulgating, tins legend, which has even grown so in the 
telling that the quills are said to he capable of penetrating plfl-nVa 
of wood. What Buifon said apropos of this matter is, “ The 
marvellous commonly is pleasingly believed, and increases in 
proportion to the number of hands it passes through.” It is of 
course the rattling of the spines and the occasional falling out of 
loose ones which has started the legend. They are, however, 
excellent weapons of offence, and the _ animal charges somewhat 
backwards to make the best use of them against the foa The 
spines, however, are" by no means an absolute protection, since, as 
Mr. Eidley informs us,^ Tigers will kill and eat these animals just 
as the Thylacine is apparently indifferent to the spiny armature 
of Hehidm. 

Of the Brush-tail Porcupine, Atlierura^ there are at any rate 
two species, the West African A. africana and the Malayan A. 
fasowMcda. It is interesting that the gap in the present distribu- 
tion is partially filled by the discovery of fossil teeth near Madras. 
The genus does not differ widely in external appearance from 
Ifystrix ; it has, however, a rather longer tail ; there are fewer 
large spines, and there is a tuft of them at the end of the tail, 
wlumce is derived the name of the genus. The frontal bones 
]iroject a little distance between the nasals, a feature which does 
not seem to appear in the true Porcupines. There are fourteen 
dorsal vertebrae and five lumbars. The twenty-four caudal verte- 
brae of this Porcupine shows how much longer is its tail than 
that of Hystrix ; for in the latter twelve is about the number. 

A third genus of Old-World Porcupine is the singular Tricky s? 
Of this there is but one species, T. lipura. It is a curious fact 
that out of three examples, all from Borneo, two were qiute 
without a tail. But this appears to be merely a mutilation, 
though it is singular that the natives state it to be without a 
' tail. One cannot help thinking of the way in which lizarck 
sometimes shed their tails when pecked at. The tail of this 
genus is more than half the length of the body and head. Triehys 
has sixteen dorsal and six lumbar -vertebrae. There is a tuft of 
tiuills at the end of the tail, which are thin and compressed. 


' Nat. Science, vi. 189r), p. 94. 

Soo Parsona. Proc. Zool. Soc 1894, p. 675, t ^ j 

» Giinthcr, Proc. Zool. Soo. 1876, p. 739, and 1889, p. 76 ; and Oederblom, Zool. 

Jithrb. yyst. Alth. xi. 1897-98, p. 497. ^ 
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though truncate at the free extremity and hollow ; they represent 
in a more rudimentary way the much stronger tuft at the end of 
the tail of other Porcupines. It is a curious fact that this and 
other Porcupines possess a mechanism for warning their foes 
precisely comparable to that of the rattlesnake. There are 
sixteen dorsal vertebrae 


Sub-Order 2. DUPLICIDENTATA. 

The chief feature of this group is the existence of two pans 
of incisor teeth in the upper jaw, of which the inner are very 
small and lie behind the outer. In the skull the infra-orbital 
foramen is small ; the incisive foramina are very large. The tail 
is short or absent. 

Pam. J.. Leporidae. — This family is distinguished from the 
Lagomyidae by the long ears, by the tail, which is present, though 
short, and by the longer limbs. There are six teeth belonging to 
the molar series in the upper jaw, and five of the same in the 
lower. The clavucle is imperfect. 

The longest known genus of this family, Lepus, was, until the 
quite recent discovery of Bomerolagns, the only genus. It is of 
universal range, excepting Australasia and Madagascar, and con- 
sists of about sixty species. These are the Hares and Babbits, to 
the former being assigned the longer-limbed forms. 

As every text-book of zoology contains a more or less elaborate 
account of the structure of the Common Babbit, and as there is 
but little structural difference between the members of the genus, 
a short account of the generic peculiarities of Lepus will suffice 
here. The fore-feet are five-toed, the hind-limbs four-toed. The 
hairy integument enters the mouth cavity, and the inside of the 
cheeks have a hairy covering. The soles of the feet are, more- 
over, hairy. The maxillary bones are curiously sculptured. 

The Common Babbit, L, mniculus, differs from the Common 
Hare in the comparatively shorter ears and legs. The ears have 
not, to so marked a degree, the black tips of those of the Hare. 
The animal, moreover, produces naked young, and lives in burrows 
of its own excavation. A difference in the structure of the 
caecum, which distinguishes the Babbit from the Hare, has been 



A 




Fig. 246 . — Ltjaiis cumculus. Skull. A, Lateral view ; B, ventral view, ang^ro, 
Angular proceas of mandible ; as^ alispbenoid (external pterygoid process) ; aud.met 
external auditory meatus ; 6.oc, basioccipital ; h,s;ph, basisphenoid ; cond, condyle; 
cor, coronoid process ; /r, frontal ; intpa,, inter-panetal ; yw, jugal , Icr, lachrymal ; 
TmXf maxilla; nos, nasal ; opt^fo, optic foramen ; o.sph, orbitosphenoid , jja, parietal ; 
pal, palatine ; pahmct^, palatine plate of maxilla ; paUp.mfiaXf palatine process of 
premaxilla; 'pivr.oc, paroccipital process; peri, periotic; p,ma^, premaxilla ; 
pterygoid ; post-tym panic process of squamosal ; s,oc, supraoecipital , sg, 

squamosal ; ty.hul tympanic bulla ; vo, vomer ; zygmaz, zygomatic process of 
maxilla. (From Parker and Haswell’s Zoology*) 



504 the rabbit of POPOCATEPETL chap. 

^ 

pointed out by Professor W. IT. Parker.^ These differences have 
led some to approve of its separation from the Hares into a genus 
Oryctolagiis. This animal is believed to be an introduced species, 
and to have been brought by man into these islands. Its original 
home is the Spanish Peninsula, the south of France, Algiers, and 
some of the Mediterranean islands. Mr. Lydekker thinks that 
the only other species of Lepus which can be considered to be a 
Eabbit ” is the Asiatic Z. liispidus. 

Of Hares there are two species in this country. The Common 
Hare, L. europaeus (the name Z. timidus seems to be really 
applicable to another species to be referred to presently), extends 
all over Europe excepting the extreme north of Eussia and 
Scandinavia. It is not known in Ireland, and, curiously enough, 
attempts to acclimatise this animal in that island have failed — a 
state of affairs which contrasts with the fatal ease with which 
the Eabbit has been introduced into Australia. Ireland has, 
however, the Variable Hare, Z. timidus (also called Z. mriabilis), 
a species which is common in other parts of Europe, and which 
extends as far east as Japan. This species differs from its ally 
b;5^ the fact that it often turns white in winter with the ex- 
ception of the black tips to the ears. In Ireland this change 
does not always occur , but Mr. Barrett-Hamilton has commented 
upon the fact that Hares of this species do change on Irish 
mountains. It appears that in this animal the change from the 
winter to the summer dress is accomphshed by the actual casting 
off of the white hairs and their replacement by a fresh growth 
of “ blue ” hairs. A similar change occurs in the American 
Z. americanus. 

Dr. Forsyth Major has noted the fact that the various species 
of Hares can be distinguished by the condition of the furrows 
upon the upper incisors. Thus two African species, Z. crawshayi 
and Z. whytei, are to be separated by the fact that in the ij^mer 
the incisors are quite flat, whereas in Z. whytei the gr(^e is 
more prominent and there is a second shallow furrow. 

The genus Eomerolagus^ is quite a recent discovery. It 
occurs on the slopes of Popocatepetl in Mexico; it has the 
•general aspect of the last genus, and is spoken of as a “ Eabbit."' 
It inhabits runs in the long grass which clothes the sides of ftie 

’ Pioc. Zool. Sot, 1881, p. 624. 

Proc. Biol, Soe. Washmgton, x. 1896, p. 169. 
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mountain. Externally it is something like the Pikas, 
has no tail visible. The ears, too, are short, and the hindJ^ 
comparatively short. The skull is very like that of the Rabbit ; 
but in other osteological details it is aberrant. Thus the clavicle 
is quite complete, and only six ribs articulate with the sternum, 
instead of the seven that we find in the Babbit. 

Fam. 2. Lagomyidae. — The animals of this family are smaller 
than the Hares and Babbits ; they have short Vole-like ears and 
no external tail. The limbs also aj)pear to be shorter. As there 
is but a single genus, the characters of the family may be de- 
scribed in connexion with those of the genus, which is known as 
Lagomys (apparently more correctly Ochotona). Of this genus 
there are about sixteen species, which are mainly Asiatic ; one 
species extends its range into Eastern Europe, and three are 
North American, 

The skull has not the supra-orbital grooves of the Babbits, 
and has a well-marked backward process of the zygomatic arch. 
There are eighteen dorsal vertebrae. The molars and premolars 
are five. 

The vernacular names of '' Pika ” and Piping Hares ” have 
been applied to the members of this genus, the latter on account of 
their peculiar call. They live among rocks in companies and they 
burrow. They are usually found at considerable altitudes : thus 
L roylei, the Himalayan Mouse Hare,” is found at elevations 
as high as 16,000 feet; while L. ladaclTisis gets even higher, 
19,000 feet having been recorded. With the habits of a Marmot, 
so far as concerns living in burrows and at great altitudes, the 
animals of this genus, with their squat form and short ears, are 
not unlilce those animals. In the past this genus occurred more 
generally over Europe. Species from Miocene beds have been 
met with in England, France, Germany, and Italy. 

Foagil Rodents. — Quite a large number of existing genera of 
Eodents are known from even the earlier strata of the Tertiary 
period. The Squirrels (and even the genus Sciurus itself) occur in 
the Upper Eocene. So, too, do the genera Myoxus, and (m South 
America) Lagostomus. S;permo]pMlus, Acomys, Hystrix, Lagomys, 
Lofus, ITespeTomys are known from Miocene rocks. Ehizomys, 
Castor, Cricehis, Mus, MicroUis, and some others appear to have 
originated so far as we know in the Pliocene, while a still 
larger series of existing genera are Pleistocene. It is interesting 
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to note that some of the extinct genera were much larger than 
recent forms. At present, JSydrochoeo^us is the biggest Eodent ; 
hut the genus Megmiys from the Pampas formation of Argentina 
was "" nearly as large as an ox.” The wider range of genera in 
the past is illustrated hy Eystrix, which, now an Old-World 
form, is represented hy remains in the Miocene and Pliocene of 
America. 

It is a significant fact that of living genera Scimnis is the 
oldest ; for it has been pointed out that in a number of features 
the Squirrels are among the most primitive of Eodents. The 
zygomatic arch is slender, and has thus not acquired the specialisa- 
tion that is to he found in that part of the skull in other Eodents ; 
moreover, the “ jugal hone is not supported by any process from 
the maxilla exactly as in the primitive Ungulata.” The feet, 
too, are unspecialised, though that is the case with many other 
genera. It may also he pointed out that the teeth hear not a 
little likeness to those of Ornithorhynclius in their multituber- 
culate character. - 

Some few fossil forms have already been dealt with in the 
preceding pages. 

The two genera Castoroides and AmhlyrMza, from the Pleisto- 
cene of North America and the West Indies, are usually regarded 
as forming a family. The skull of the former genus indicates an 
animal of the size of a Bear. It is compared to that of Castor, 
hut it has a wide infra-orhital foramen. The teeth are four in 
each jaw, and are formed of three to five lamellae ; the incisors of 
this animal are powerful hut short. Amblyrhiza, on the other 
hand, has long incisors which are longitudinally grooved anteriorly. 
It has a free fibula. This latter as well as other characters have 
led TuUberg to remove it from association with Castoroides. 


Order X, TILLODONTIA. 

This group of Eocene mammals is to be defined by a number 
of characters, of which the more important are the following : — 
The incisors are enlarged, grow from persistent pulps, and are 
coated with enamel upon the outer surface only ; they are those 
of the second pair only, the first and third having disappeared 
or become small. The canines are reduced in the later forms. 


1 
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These animals have been regarded as ancestral Eodents, to 
which the tooth characters just mentioned clearly show like- 
nesses. The earliest known form is Esthonyx. This genus shows 



FUi. 247 . — fiUotlicrhnn fodinia. Loft lateral view of sknll. (From Flower, 

after Marsli,) 


such priiuitivo chavuciterH, compared with its later representatives, 
iw the existence, of nil three pairs of incisors in the upper jaw, 
hut only two in the lower jaw. The enlarged incisors of both 
jaws <lo not seem to liave grown from persistent pulps. 

AwM'}>i)odu,H, a later form, still preserves the upper pair of first 
incisors in a vestigial form ; the sti’ong second incisors grew from 
persistent pulps. The most recent genus, Tillotherimn, shows the 
diaraotoristics of the group at their height. The strong Eodent- 
liko, chisel -shaped incisors, which are reinforced by a small 
additional pair in the upper jaws only, are persistent. The 
grinditig teeth are of the tritnbercular pattern ; there are three 
of each kind in the upper jaw, but in the lower jaw only two 
])remolai's on each aide. This is at any rate the case with some, 
while others have three. The cJinine, tliough present in both jaws, 
is insiguiticant. As in many ancient types, there is an entepi- 
eondylar foramen in the humerus. The feet were five-toed, and 
bore sharp, laterally-compressed claws. The skull has been com- 
pared in gt'.neral aspect to that of a Bear. 
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Order XL INSECTIVORA. 

The Insectivora^ are an order of mammals to which it is (to 
quote Professor Huxley) ''exceedingly difficult to give a definition.” 
They are, however, none of them large animals, and most of them 
are nocturnal in habit — two circumstances which may have had 
something to do with their survival from past ages, as may have 
also their modification to so many and diverse modes of life ; 
for everything points to the antiquity of the group. They are, 
for instance, more or less plantigrade. The snout is generally 
long, and is often prolonged into a short proboscis.^ There is 
a tendency for the teeth to be of a generalised type, and 
their number is often the typical mammalian forty -four. 
Moreover, trituberculate teeth, which are certainly an ancient 
form of tooth, are common ; and indeed the Insectivora of the 
southern regions of the globe, e,g, Centetidae, Solenodontidae, and 
Chrysochloridae, have the most prevalent trittiberculism, a fact 
which is of importance in considering the age of the animal life 
of these regions of the world. The hmbs are, as a rule, provided 
with five digits. The hemispheres of the brain are usually 
smooth, and do not extend over the cerebellum. The palate 
is often fenestrate as in the Marsupials, and as in that group 
the lower jaw is sometimes inflected. But the latter character 
also occurs in the Sea-lions and elsewhere. Clavicles are present, 
as a rule, but not in Potamogale, 

^ See esi^ecially Dobson, A 3fonograj[>h of the Insectivora^ London, 1886'90. 

- Even in the Otter-like Potamogale the upper jaw, though broad and flat, 
projects considerably beyond the lower. 
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There is, furffiiermore, a distinct tendency towards a dis- 
appearance of functional milk . teeth, which is best seen in 
Sorex, where there are only seven milk teetlf, none of which ever 
cut the gum. This suppression of the milk dentition is like that 
of the Marsupials, Edentates, and Whales, all of which appear to 
be — the first certainly are — ancient forms of mammalian life. 

There is also a fairly well-defined, though shallow, cloaca in 
many genera. Finally, the testes are purely abdominal in some, 
and in none is there a full descent into a scrotum, as in the more 
highly-developed Eutheria. 


Sub-Order 1. mSECTIVORA VEEA. 

Pam. 1. Erinaceidae. — This family contains the genera 
Hyhmys, and Gymnura, 

JfTylomySj considered by Dobson to fall within Gymnura, is 
kept sejiarate by Leche.^ H, suillus is a Malayan animal, small in 
size, about 5 inches long, with a short tail. Like Gymnura it is 
spineless. The ears are decidedly large and nude. There is one 
pair of inguinal and one pair of thoracic teats. The colour 
above is a rusty brown with yellowish-white under parts. The 
palms and soles are quite naked. In its general form it recalls 
Tupaia very much more than its own immediate relatives. 
Tliere is no doubt, however, of its systematic position when the 
skeleton and teeth are examined. A variety has been described 
from altitudes of 3000 to 8000 feet on Mount Kina Balu in Borneo 
It has the complete dentition of forty-four teeth. There are 
fourteen pairs of ribs. As in Gymnura the tibia and fibula are 
united below. The genus is considered by Leche to be the oldest 
existing type of Erinaceidae. 

Gymnura^ is also a Malayan form with the complete dentition 
of the last, but with fifteen pairs of ribs and a longer tail, con- 
sisting of twenty-three vertebrae as against fourteen. There is, 
as with jffylomySt but one species, G. rafflesii. This animal has 
a peculiar odour, resembling decomposed cooked vegetables. 

' ** Boniorkxuigou Ubor dio Gonoalogio dor Erinaceen.” In Festschrift f. 
Mjehofg, 1896. Seu also AnderHon, Trans, Zool Soo, viii. 1874, p 453. 

DobBon, “NotoH on tin? Anatomy of tho Ermaoeidao,” Froc, Zool. Soc, 1881, 
p. 889. 
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The under surface of the tail is rough, and it is thought by 
* Dr. Blanford that it may be of use to tlie animal in climbing 
Its compressed terminal third and the fringe of stiff bristles on 
the under surface of this indicate, according to Dr. Dobson, 
powers of swimming, or at any rate a not very remote ancestry 
of swimming creatures. It is purely insectivorous in diet. 

Urinaceus, including the Hedgehogs, is a widely distributed 
genus — Palaearctic, Oriental, and Ethiopian in range. There are 
about twenty species. The familiar spines distinguish the Hedge- 
hogs from their allies, as also the fact that they possess but thirty- 
six teeth, the formula being I C ^ Pm |- M There are fifteen 
or fourteen ribs, and the tail is very short, consisting of only 
twelve vertebrae. As in Oymnura there is no caecum. The upper 
canine has usually, as in other Erinaceidae, two roots, but not in 
B. eurojpcteus, which is one of the most modified of Hedgehogs. 

The Hedgehog is a more omnivorous creature than Gymnura. 
It eats not only insects and slugs, but also chickens and young 
game birds, and lastly vipers. Four, or in some cftses as many 
as five or six, young are produced at a birth ; they are blind, 
with soft and flexible white spines. In hot and dry weather 
Hedgehogs disappear ; they come forth in rainy weather. The 
English Hedgehog, as is well known, hibernates. The Indian 
species do not. The Hedgehog is occasionally spineless, which 
condition may be regarded as an atavistic reversion.^ 

The Hedgehog has acquired the reputation of carrying off apples 
transfixed upon its spines. Blumenbach thus quaintly describes 
this and other habits of the animal, whose English name he gives 
as “ hedgidog ” : II se nourrit des productions des deux r^gnes 
organises, miaule comme un chat, et pent avaler une quantity 
dnorme de mouches cantharides. II est certain qu’il pique les 
fruits avec les dpines de son dos, et les porte ainsi dans son 
terrier.”^ 

The Miocene Palaeoennaceus is so little different from 
Brinaceus that it is really hardly generically separable. 
Brinaceus is therefore clearly one of the oldest living genera 
of mammals. 

NecTogymnura of the same epoch and the same beds (Quercy 
Phosphorites) is doubtless an ancestral form. The palate is 

^ See Nairn aZ Science, xiii. 1898, p, 156. 

Manuel d'HisL NaL Frencli trans. by Artaud, 1803. 
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])tirforatecl as in Erlnac.eus (it is not so in Gymnum and Eylomys), 
but on the whole it ooiucs nearest to Eyloviys. 

Fam. 2. Tupaiidae. — This family contains the genera Tv/paicb 
and Tupaia is Oriental in range, extending as far 

(^ast as Borneo. 1'here are a doisen or so of species, which are 
generally arboreal Jiiul have the outward aspect of Squirrels. It 
has bta*n suggt'sted that this is a case of mimicry, the animal 
gaining sonui advantage by its likeness to the Eodent. The 
na,iKe Tu))aia, it should be added, means Squirrel, and the long- 
nosed Stiuirrtd, HcIu.thh laticwKdaPm, is so extraordinarily like it 
that “ont^ has to look at the teeth” to distinguish them. 
Mortawer, this St[uirrel, like some Tupaias, lives largely on the 
ground among iaileu logs, Tvpam resembles a Lemur in the 
eom]>lete orbit. The dental formula is I G Pm-| M-|= 38. 
'fho sublingua, too, is stated by Garrod to be like that of 
Ghmmim. 'riuirt*. is a minute caecum in '1\ hdanqeri, none in 
T. fitHH. 

I^tiUnweih'^ has a pen-like posterior portion to the tail, a 
modification whi<*h is found in other groups of animals. The 
tail <if certain bhalangers, for instance, shows this same modi- 
{i(*utitjn. The rest of th<‘. tail is scaly. The animal, as was 
l)oiutcd <»ut by l)r. (} ray,- looks very much like a Bhalanger. 
The orl)it is (mtin^ as iu Twpaia. The fingers and toes are five. 
Th(‘ Hp(K*ics, called after Sir Hugh Low, G.C.M.G., F. lowi, is 
u Borm^an animal. 

Fam, 3, Oentetidae. — This family is entirely confined to the 
Island of Madagascar, It includes some seven genera. The best- 
known genus is Gmiefcn, 6' ^tmdatuSj the Tanrec, Tenrec, or 
Tendrac, is an animal a foot or so in length, without a tail, and with 
forty-four teeth,*'* The immature animal is so different from the 
parent as to appear <[\ute a (liir(*.rent form. It has three narrow 
rows of spines along the back, which do not wholly disappear 
until the permanent dentition has been acquired. Even then 
the hairs are of a ratlicr spiny character, particularly those upon 
the 'back of the head, whicli are erected when the animal is 

' “NoteH on thu Vincfral Anatomy of the Tupaia of Burmah,” Proc. Zool. ^oc. 
1879, p, aoi, 

9 Proc. ZvoL 18^8, p, 23. 

« I quote Woodwartl, Pro*^. Zool hW. 1890, for this dentition. The fourth 
molar of the lower jaw i» not alwaye proHont. It oomos late, and only old animals 
possesB it. 
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annoyed. The Tanrec feeds mainly upon earthwornls. It is 
“probably the most prolific of all animals/’ since as many as 
twenty-one young are said to have been brought forth at a birth. 
Some Opossums, however, have twenty-five teats. 

Eemicentetes^ is a genus with two species. These have spiiies 
mixed with the fur of the back. Theise is no caecum in this or 



Fig. 648. — Skull of Tenrec. Oentdes eamlatits, fi, Frontal , maxilla ; 

parietal ; premaxilla ; squamobal. (After Dobson. ) * 


in other Oentetidae. The teeth are forty in number, there being 
only three molars. 

Uriculus setosus is a small Insectivore, resembling externally 
a small Hedgehog. It is covered with close-set spines which, 
unlike what is found in Erinaceus, extend over the short tail. 
The total number of teeth is thirty -six, the formula being 
If ClPmf Mf. 

Echinops^ is another spiny genus which is a stage in advance 
oi Ericulus, ioi stiU another molar has been lost, recluciS^' the ^ 
total number of teeth to thirty-two. The dental formula is thus 
I f C f Pm f M f . The zygomata are reduced to mere threads!!^ 

Microgale, a genus recently instituted by Mr. Thomas, is a* 
small furry Insectivore with a long tail, which is more than 
double the length of the head and body. There are no less than 
forty-seven vertebrae in the tail, which is relatively longer than 
that of any other mammal. 

Limnogale, discovered by Porsyth Major, is an aquatic genus, 
also furry and not spiny, which has departed from the Cente- 
tid type and taken to an aquatic life. The single species, 

^ Mivart in Proc. ZooL Soc. 1871, p. 58. 

2 Thomas, Eroc, Zool, Boo, 1892, p 500. 
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L. mergvlus, is about the size of 3fus rattus; it has webbed 
toes and a powerful laterally -compressed tad. Clavicles are 
present; which is not the case with Potamogale. 

Onjsonjctes is a Mole -like Centetid. It has fossorial fore- 
hnibs, but a fairly long tad. This genus is furry like the last 
two. It is said to burrow in the nce-fields and to do much 
liarin. The teeth are forty m number, three incisors and three 
molars in each half of each jaw. 

Fam. 4,. PotaiHio^alidae. — This family contains two genera, 
PotamugnJe and Geognle. 

Potamogale velox is a West African animal, which though an 
Insectivoie has the habits of an Otter. It is ** somewhat larger 
than a stoat.” The upper surface of the body is dark brown, 
the belly brownish yellow. It has a flat head and a long taii 
like the Stoat, but the tail is laterally compressed and very 
thick. The eyes are very small; the nostril has valves. The 
toes are not weblied ,^but the second and third toes are unite4 for 
the whole length of their first phalanges. Along the outer’ side 
of the foot is a thin extension of the integument. In swimming 
the feet are drawn up along the body, hence webbing would be 
of no use ; but the thin flattening prevents the edge of the foot 
from acting as a hindrance to the motion of the nniTnai 

M. dll Chaillu desorilies it as catching fish, which it pursues 
with cxtrenio rapidity in the clear ' mountain streams it 
frccpients; but Dr. Dobson, remarking that no stomachs have 
been exiiniincd, thinks that water insects are more probably its 
prey. It is not known whether the animal possesses a caecum. 
The tSbth formula ^ is I ^ 0 J- Pm M •§-. The animal is excep- 
tional among the Iiisectivora in having no clavicles.^ There are 
sixteen ribs; there is no zygomatic arch, and the pterygoids 
converge posteriorly. 

Geogale, with one species, G. aurita, is a small representative of 
this family from Madagascar. It has only thirty-four teeth. When 
better known it may be necessary, thinks Mr. Lydekker, to make 
this animal the type of a separate family. The tibia and fibula 
are distinct, not confluent with one another as in Potamogale. 

Fam. 6. Solenodontidae. — This family contains but a single 
genus. 

‘ Allman states the canines to bo absent. I follow Flower and Lydekker. 

'•* See Allman in Trans. Zool. Soc. vi. 1869, p. 1. 
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Solenodon. This genus, including two species, one from Cuba, 

. .,l the other from Haj’-ti, was at one time referred to the Centetidae. 
It offers, however, numerous points of difference from the 
members of that family with some general points of agreement. 
Possibly its isolation in the two West Indian islands mentioned is 
comparable to the isolation of the Centetidae in Madagascar; 
they are both survivors of an ancient group of Insectivores 
extinct elsewhere. Solenodon has nearly the complete dentition. 
It has lost only one premolar, and has therefore forty teeth in 
all. The formula is thus If C -J- Pm •§ M It also differs from 
the Centetidae in having only two inguinal mammae instead of 
both inguinal and thoracic ; the penis of the male does not project 
from a cloaca, but lies forward. On the other hand, the molars 
have their cusps arranged in the V-fashion of the Centetidae, a 
fact, however, which, in the opinion of some, merely points to an 
ancient trituberculism not indicative of special affinity. It has, 
moreover, no zygoma in the skull, and there is no caecum. 
Dr. Dobson has furthermore tabulated a number of differences in 
muscular anatomy between the two families. Solenodon has a 
long naked tail. The snout, always developed in Insectivores, is 
extraordinarily long in this genus. It is a furry, not a spiny 
animal. 8. civlanns is liable to fits of rage when irritated, a 
feature which it has in common with Shrews and Moles ; it is 
also stated to have the ostrich-like way of concealing its head in 
a crevice , '' apparently thinking itself then secure.” But nothing 
is known of the genus in a wild state. 

Fam. 6. Ohrysochloridae. — This family contains only the 
genus GhrysochloriSj comprising some five species, all natives of 
Africa south of the equator. The scientific name of the genus, and 
also the vernacular name Cape Golden Mole, are derived from the 
beautiful iridescent hairs which are intermingled with softer and 
non-iridescent fur. Ghrysoehloris has V-shaped cusped teeth like 
those that are possessed by the Centetidae and Solenodontidae. 
In the skull as in the Macroscelidae, etc., but not in the Centetidae, 
^Jth^e are complete zygomata. They are Moles in habit, and the 
eyes are covered with skin ; the ears, moreover, have no conches. 
The teeth are forty or thirty-six in number, the reduction being 
caused by the losing of a molar in those forms which possess the 
smaller number.^ It is interesting to notice that the adapta- 

^ The generic name of Chalcochloris was proposed by Dr. Mivart for these. 
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are five fingers and toes. There is a caecum as in but few 
Inseetivores, The tooth formula, as revised by Thomas/ is 
I C Pm ^ M Y-ofs’ total number being thus forty or 
forty-two. There are several species of this genus. 



Fig. 250. — Rhynchoci/on chrysopyg^is, x J (After Guuther.) 


Bhyncliocyon and PetrMromus differ from Macroscelides in 
not having such long hind-legs. The dental formula of the 
first is I G I Pm M f = 34 or 36, of the latter I f C j 
Pni|- M|- — 40. In Fetrodro^nus the toes are reduced to four; 
in Bhyncliocyon there are only four digits in the manus as well 
as in the pes. This animal^ as its name implies, has a longish 
proboscis^Ahich can be bent; and is really very like a miniature 
Elephantrsftrunk, and also like that of the Desman {Myogale). 
It has thirteen pairs of ribs, and a well-developed caecum. Dr. 
Giinther has pointed out that in Petrodromus tetradactyluB the 
hairs of the lower part of the tail are stiff elastic bristles 5 mm. 
long, with a swelling at the free tip. The use of this singular 
modification is not at all apparent. Pseudorhynchoeyonj of 
European Oligocene, is believed to be related to this family. 

Pam. 8. Talpidae. — This family is confined to the Palaearctic 
and Hearctic regions, or practically so, being fairly equally dis- 

1 Mammals collected by Dr. Emm Pasha,” in Troc, Zool. Soc. 1890, p. 446. 
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tributed as regards genera ; a Mole just gets over the boundary 
into the Oriental region. The genus I'alpa is entirely Old "World 
in range, and includes several species, of which the Common Mole, 
T. enTo^aca, is the best known. There are forty teeth, one of 
the molars of the full mammalian dentition not being represented. 
In the milk dentition there is an additional premolar, not repre- 



Fi<j. 2r>l. Stermnii uud utmial ribs of the 
Ooimuon Mole {Tal/im vuropara), with the 
flavidert (<*/) and humm (//) ; i/, Manu- 
hriuni sterni, Nat. hi w*. (From Flower’s 
Ostcolo(;y,) 


Pia. 252. — Bones of fore -arm and 
manns of Mole (Talpa mropaea). 
X 2. Gf Cuneiform ; ce, centrale ; 
I, lunar ; m, magnum ; p, pisi- 
form ; R, radius ; rs, radial sesa- 
moid (falciform) ; s, scaphoid ; td, 
trapezoid ; t7n, trapezium ; U, 
ulna ; n, unciform ; I ~ V, the 
digits. (From Flo^fes 


Bentocl by a successor in the jieriuanent dentition. The formula 
iH thus I C Vxn I M There are no external ears, and the 
eyes are rudimentary ; the soft silky fur is familiar to everybody. 
The sternum has a strong crest, associated with a powerful 
<levelopment of the pectoral muscles, so necessary to a burrowing 
animal. The animal, it is hardly necessary to state, lives under- 
ground in burrows excavated by itself, which have not, it has 
l>een stated, the elaborate and, it appears, fanciful shape assigned 
to them by many writers. At times Moles appear above ground. 
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Their principal food consists of earthworms, and it may not be 
out of place to quote TopselVs quaint account of their pursuit of 
the annehds : “ When the wormes are followed by molds (for by 
digging and heaving they foreknow their owne perdition) they 
fly to the superficies and very toppe of the earth, the silly beast 
knowing that the molde, their adversary, dare not follows them 
into the light, so that their wit in flying their enemy is greater 
than in turning againe when they are troade upon.” It has 
lately been said ^ that Moles store up earthworms for consump- 
tion during the winter, biting off their heads to prevent their 
crawling away. 

Scodo;ps, an American genus, is a Mole-like creature of largely 
aquatic habits, as its webbed hind-feet show ; it has a short, naked 
tail. Apparently, like the Shrews, it has no lower canines. 

Gondylura, another American genus, is called the Star-nosed 
Mole on account of a curious radiating structure at the end of 
the snout. 

Myogah, the Desman, is still more aquatic in habit, and 
connects the Moles with the Shrews, though, as in many of the 
former, it has lower canines. It has webbed hind-feet and a long 
tail. One species occurs in the Pyrenees, the other in Eussia. A 
few other genera {Urotric1h%s, Uropsihis, Scaptonyx, Dymecodon, 
Scapasius, Perascalops) belong to the same family. 

Fam. 9. Soricidae. — The true Shrews have a much wider 
range than other families of the present order. In the Palaearctic 
region are found Sorex, Orossopus, Crocidura, NectogaUj CMmar- 
Togale. The first is also Hearctic, and reaches Central America 
In the Ethiopian region is the single peculiar genus Myosorex, but 
Grooidv/ra occurs there also. Blarina and Notiosorex are “ Sonoran” 
in range ; Sorimlus Oriental. Orocidura, Anurosorex, and Ghimar- 
rogale also Snter this region. Sorex has teeth tipped with reddish 
colour, its dental formula being, according to Mr. Woodward's 
recent researches, I Pm-^ M-|=32 or 34. 

As compared with other Insectivores, therefore, the most 
remarkable fact found throughout the family is the absence of the 
lower canines. In addition to this the genus may be known — 
the family indeed — by the large size of the first pair of incisors. 
In the above formula it is possible, thinks Mr. Woodward, that 
there may be errors ; he is not certain whether the supposed 
^ Ritsema Bos, Biol. Centralbl. xvui. 1898, p. 68. 
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upper canine not be a fourth incisor, and whether the 

first premolar may not be really the canine. Another peculiar 
feature about the dentition of Sorex is the suppression of the teeth of 
the milk dentition, wliich are functionless, and probably uncalcified. 
The genus t^orex is terrestrial. The tail is long and covered with 
hairs, lliere are two species in this country, S, 'vulgaris and 
luwU'i'iis. 1 ho former is the Shrew of legend and superstition j 
and it is no doubt tho species that has lent its name to the more 
untameablo members of the softer sex, though it is the males 
which ■ are especially pugnacious. As to legend, everybody has 
heard of the shrew ash whose leaves, after a Shrew has been 
inserted living into a hole cleft in the tree, are a specific for 
diseases of (‘uttle, caused by the Shrew itself creeping over 
them. 

The Utw. Edward Topsell, author of Tlie JSistorie of Four- 
footed Bcastes, who defends his veracity by asserting that he does 
not write ** for the rude and vulgar sort, who being utterly 
ignorant of tlu* operation of learning, do presently condemns al 
strange things,” says of tlie Shrew that it is a ravening beast, 
feigning itself gentle and tame, but, being touched, it biteth deep 
and poysoneth deadly. It beareth a cruel minde, desiring to hurt 
anything, neither is there any creature that it loveth, or it loveth 
him, because it is feared of all.” It is probable that all this 
rustic feeling is due to the powerful effluvium which the Shrew 
undoubtedly emits. 

/SI minutus has the distinction of being the smallest British 
mammal ; it is scarcer than the last. This form is found upon 
the Alps, as is also the peculiarly Alpine species S. alpinus, which 
inhabits the Alps, Pyrenees, Carpathians, and the Hartz. 

Orossopus fodiens, the Water Shrew, has also brown-stained 
teeth. It is not uncommon in this country, and lives in burrows 
excavated by the sides of the streams which it affects. 

Besides these two genera, Soriculus, JBlarina, and Notiosor^x 
have red-tipped teeth. In Grocidura, Myosorex, Diplo'mesodon, 
Anurosorex^ Chimarrogale, and Nectogale the teeth are white- 
tipped. These are all the genera of the family allowed by the 
late Dr. Dobsoti in a review of that family.^ ^ 

OhiTuiirrogccle and Nectogale are aq^uatio genera. The former 

1 ** A SynopfliR of tho Genera of the Family Sorioidae,” Proc. Zooh Soc. 1890, 
p. 49. 
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consists of a Himalayan and Bornean, and of a Japanese species, 
which have not webbed feet, but have a tail with a fringe of 
elongated hairs, 

Nectogale elegans is one' of the characteristic animals of the 
Thibetan plateau. It has webbed feet. The teeth are as in 
OMmarrogale I -f 0 Pm -J- M I-. 

The other genera are terrestrial in habit. 


Sub-Order 2. DEEMOPTERA. 

The family Galeopithecidae contains but one genus, which 
has beenVt times referred to the Lemurs, to the Bats, or has been 



Fig. 2hZ.^OaUopithecus wlans,- x (After V6gt and Specht.) 


made the type of a special order of mammals. It is better to 
regard it as an aberrant Insectivore — so different indeed from 
other forms that it requires a special sub-order for its reception. 
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Gahopithecus'^ inhabits the Oriental region. It is a larger 
animal than any other Insectivore, abont the size of a Cat, and 
has a patagram extending between the neck and the fore-limb, 
between the fore-limb and the hind-limb, and between the hind-limb 
and the tail. This patagium is abundantly supplied with muscu- 
lature, but the fingers are not elongated as in the Bats for its 
support. In the degree of its development, however, the pata- 
gium of tliis creature is midway between that of Sciuroptei'us 
on the one hand, and the Bats on the other. It presents many 
remarkable features in its organisation. The brain is like that of 
the Insectivora in the exposure of the corpora q^uadrigemina by 
the slight extension backward of the cerebral hemispheres ; but 
its upper surface is marked by two longitudinal furrows on each 
side, a state of affairs (in combination) which is unparalleled 
among the Mammalia. The teeth are peculiar by reason of the 
singular “ comb-like ” structure of the lower incisors. This, how- 
ever, is an exaggeration of what is to be found in Eliynchoeyon 
and Petrodromis, while the same style of tooth, though not so 
highly developed, characterises certain Bats. The Tupaiidaeand 
certain Lemurs show what Dr. Leche regards as the beginning of 
the same thing. As in Tupma also there is an indication of 
the characteristically Lemurine sublingua. The stomach is more 
K])(ieialised than in other Insectivores, the pyloric region being 
ex tended as a uarrowish tube. There is a caecum. A peculi- 
arity of the intestinal tract is that the large intestine is longer 
than the small. 


' Order XII. CHIROPTERA. 

Wo may thus define the Bats : — Flying mammals, with the 
pJialanges of the four digits of the hand following the poUex 
greatly elongated, and supporting between themselves and the 
hind-limbs and tail a thin integumental membrane, which 
forms the wing. The radius is long and curved ; the ulna rudi- 
mentary. The knee is directed backwards, owing to the rota- 
tion of the limb outward by the wing membrane. From the 
inner side of the ankle-joint arises a cartilaginous process, the 
calcar, which supports the interfemoral part of the wing mem- 

' Leche, “Uber Galeopithecus,” K. Si^ensk. ATc. Saiidl. 1886. 
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brane The mammae are thoracic ; the placenta discoidal and 
deciduate. The cerebral hemispher,^s, which are smooth, do not 
extend over the cerebellum. 

This large order of mammals wasf once placed with the Primates. 
There is no doubt, however, that they form a perfectly distinct 
order; no knowledge of fossil forms in any way bridges over 
the gap which distinguishes them from the highest mammals. 
The most salient feature in their organisation is clearly the 
wings. These consist of membrane, an expansion of the in- 
tegument, provided with nerves, blood-vessels, etc., which mainly 
lie stretched between the digits 2 to 5. These digits themselves, 
|Which are enormously elongated, act like the ribs of an umbrella, 
and when the wing is folded they come into contact. Besides 



Fio. 254. — Barbastelle. Synotus harhastdlus. (After Vogt and Speoht.) 


this part of the flying apparatus there is a tract of membrane 
lying in front of the arm, which corresponds to the wing mem- 
brane of the bird, but which in the Bats takes quite a subordi- 
nate place. In the bird, on the other hand, there is a metapa- 
tagium, which is the main part of the wing of the Bat. It 
seems just possible that in Archaeopteryx tlie metapatagium was 
more Eat -like. Furthermore, a steering membrane, like that 
which fringes the tail in some Pterosaurians, lies interfemorally 
in Bats, and includes the whole or a part of the tail. The pollex 
takes no share in the wing, but projects, strongly armed with a 
claw, from the upper margin. 

The bones of this order of mammals are slender and marrowy , 
they are thus light, and subserve the function of flight. A 
most remarkable feature among the external characters of the Bat 
tribe is the extraordinary and often highly complicated mem- 
branes which surround the nostrils. These are at least often 
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more strongly developed 
in males than in females, 
and may perhaps he 
partly relegated to the 
category of secondary 
sexual characters. But 
it seems that tliey have 
also an important tactile 
function, and enable the 
creatures to fly without 
touching bodies which 
intrude themselves upon 
their way. Tlio cars, 
to(t are frecpiently very 
larg(*-, and it may bo 
HuppoHiid tliat the sense 
of hearing is correspond- 
ingly acute. In the 
common Long-eared Bat 
of tins country, the ears 
arc not greatly inferior 
in length to the head 
and body of the animal 
combined. The ears are 
of every variety of shape, 
and offer characters 
which are valuable in 
the systematic arrange- 
ment of the members of 
the order. 

In the skull of Bats 
there is very rarely a 
complete separation be- 
tween the orbital and 
temporal fossae ; the 
lachrymal duet is out- 
side the orbit. The 
tympanies are annular, 
and in a rudimentary 
condition. The centra 




Fig. 255. — Skeleton of Flying Fox. Pteropiis jvhatus. (After de Blamville.) 
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of the vertebrae tend to become ankylosed in old individuals ; 
the candals have no processes, but are like those quite at the end 
of the series in long-tailed animals. The sternum is keeled for 
the better attachment of the pectoral muscles, the chief muscles 
of flight. The ribs, which are much flattened, are occasionally 
ankylosed together by their margins. There is a well-developed 
clavicle. In the carpus the scaphoid, lunar, and cuneiform are 
all fused together. In the hind-limb the fibula is rarely fully 
developed. 

The Bats are divisible into two primary groups, which are 
those of the Megachiroptera and the Microchiroptera. 


Stjb-Oeder 1. I^^MEGACHIEOPTEEA. 

The Pteropodidae are frugivorous Bats, usually of large size. 
The chief distinguishing feature is the fact that the molars 
are not tubercular, but marked with a longitudinal furrow, 
which is-, however, concealed in the genus Ptemlopex by cusps. 
The- palate is continued back behind the molars. The index 
finger has three phalanges, and is usually clawed. The ears 




Fiq 256. — Skull of Pterppus fuscus x f. (After de Blamville.) 

are oval, and the two edges are in contact at the^base of the 
ear. The tail, if present, has nothing to do with the inter- 
femoral membrane. This group is entirely Old World in range. 
The genus Pteropus embraces the creatures kpown as Flying Foxes. 
They are the largest forms in the sub-order, sometimes having 
an expanse o||ping of 5 feet (this is the case with P. epulis). 
The muzzle is long, and the face therefore foxy in appearance. 
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The inner margin of the nostrils projects, a preparation for the 
tubular nostrils of Jlarpyia, The tail is absent. The pre- 
molars are three and the molars two The pyloric region of the 
stomach is extended and twisted upon itself. Of this genus 
there are liearly sixty species, extending from Madagascar to 
Queensland. Thirty species inhabit the Australian, twenty the 
Oriental region. Madagascar has seven, and one species just 
enters the Palaearctic. The occurrence of this genus in India 
and in Madagascar is one of those facts which favour the view 
supported, on these and other grounds, by Dr. Dobson and Dr. 
Blaiiford, that a connexion between India and Madagascar must 
^ once have existed ; for these slow-flying creatures could hardly 
be believed capable of traversing vast stretches of ocean by 
their unaided efforts.^ 

Pteropus is represented in the Ethiopian region by the allied 
genus Epomophoms. Of this there are perliaps a dozen species. 




Fia. 267. — ^Flying Fox. Pt&ropus poliocephulus x 4 . 

The teeth are reduced to two preniolars in the upper jaw, 

1 vSeo Cobson, Ann, Nat, JSist, (6) xiv. 1884, p. 153. 
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three remaining below , while there is but one molar in each 
upper jaw, and two in each lower. Dr. Dobson has studied 
the structure of tlie remarkable pliaryngeal sacs wliicli exist in 
the neck of the male, and are capable of inflation. 

Pteralopex of the Solomon Islands has shorter ears than have 
many Ptcropus, otherwise its external characters are tlie same. 
As in Pteropus riicolaricus, this genus has tlxe orbits shut oir]>y a 
bony ring, an extremely rare plienoinenon in Eats. The canines 
have two cusps. The characters of tlie grinding tijctli have 
already been mentioned It is uncertain whether tlu‘> only 
species of this genus, P. atrata, is, or is not, a vegetable f(H‘dcr. 
Jlarpyia has shortish ears and extraordinarily prolongetl and 
tubular nostrils. There is a hint oi* the accessory cus]) to the 
canines mentioned above in Ptmdopcx. The incisors are nHliuutil 
to one on each upper jaw, and none below. Cym)ptcri(ii lias also 
often bituberculate canines. It is an Oriental genus witli several 
species. 

Msonycteria, with one sjiecies from the Solomon Islands, iV. 
wooclfonli, has the dental formula I ‘f (J { Pm Al j|. Tlu*. index 
finger has no claw; the tail is absent. The ]>remaxillao arc 
separated anteriorly. 

Po7iycteris, with a single cave-dwelling species from Hurmah, 
E, spclaea, has also no claw upon the index; the tooth formula 
is fuller by reason of the presence of an additional incisor lielow. 
The tongue is very long and is armed with jiapillae. There is a 
short but distinct tail. 

Notopteris, from jVfcw Guinea and tlie Fiji Islands, is dis- 
tinguished from the related genera l>y its long tail. 

The remaining genera of Fruit Buts \m\ Pomia, Hivrpymnyv- 
teris, Cephalotes, Oallinycteris, and MamujlmaKs, from the Oriental 
region, and PcotonycteriSi LiponyXf and MeyidoglosBita from the 
Ethiopian region ; finally, there is the Australian MeMycteriB. 


Sub-Oki)BR 2. MICROOnmOPTEEA. 

The members of this sub-order are mostly insectivorouH though 
occasionally '' frugivorous or sanguivorous ” Jiats. The molars are 
multicuspid with sharp cusps. The palate is not continued back 
behind the last molar. The second finger hus,}:^ one phalanx, or 
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none ; occasionally there are two. It has no claw. The ear has 
its two sides separate from their point of origin upon the head. 
The group is of Old-World distribution. 

Fam. 1. Rhinolophidae. — The Bats of this family possess the 
leafy outgrowths around the nostrils. The ears are large, hut 
have no tragus. The index finger has no phalanx at all. The 
premaxillary bones are quite rudimentary, and are suspended from 
the nasal cartilages. In addition to the pectoral mammae they 
have two teat-like processes situated abdominally. The tail is 
long, and extends to the end of the interfemoral membrane. 

The genus BliinohjpMis has a large nose leaf, and an anti- 
tragus to the ear. The first toe has two joints, the remaining toes 
have three joints each. The dentition is I ^ C ^ Pm M f. There 
are nearly thirty species of the genus, which are restricted to the 
Old World. Two species occur in this country, vk. B. fero'um 
equinum, the Great Horse-shoe Bat, and the Lesser Horse-shoe Bat, 
i?, hipfosiderus. The name is of course derived from the shape 
of the nose leaf. 

The genus Hijpjposiderm and some allied forms are placed 
away from Bliinolo^phus and its immediate allies in a sub-family 
Hipposiderinae. The type genus Eijpposiderus, or, as it ought 
apparently to be called, Phyllorhina, is Old World in range, like 
all the other members of the family. 

The nose leaf is complicated, and there are only two phalanges 
in all the toes ; there is no antitragus to the ear. A curious 
feature in the osteology of the genus, and indeed of the sub-family, 
is the fact that the ileo-pectineal process is connected with the 
ilium by a bony bridge; this arrangement is unique among 
mammals. 

The genus Anthops, only known from the Solomon Islands, 
and represented there by but a single species (A. ornatus), has 
am extraordinarily complicated nose leaf. The tail, hke that of 
the Oriental Coelops, likewise represented by a single species 
{G, frithii), is rudimentary. 

Triaenops, Ethiopian and Malagasy, has, like the Australian 
Bhinonycteris, a well-developed tail. Triaenops has also a highly- 
complicated nose leaf. 

Fam. 2. Nycteridae. — This family is to be distinguished from 
the Rhinolophidae by the fact that the ear has a small^ tragus, 
and by the smalSllfid cartilaginous premaxillae. In addition to 
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these two characters it may be added that the nose leaf is well 
developed, but is not so complicated as in the last family. The 
type genus Nycteris is Ethiopian and Oriental, nine species being 
African, and only one, N. Javanica, being, as the specific name 
denotes, from the East. Megaderma is to be distinguished by the 
loss of the upper incisors. There is no tail, and the ears are 
particularly large. They are carnivorous Bats, and M. lyra, called 
the Indian Vampire Bat,” chiefly affects frogs as an article of diet. 

Pam. 3. Vespertilionidae. — This family has not the nose 
leaf of other families. The apertures of the nostrils are simple, 
round, or crescentic apertures. The ear has a tragus, and the tail 
is not produced to any great degree behind the interfemoral 
membrane. There are two phalanges to the index digit. 

This family in numbers of species is vastly in excess of any 
other family of Bats. The most recent estimate, tljat of P. L. 
and W. L. Sclater, allows 190. But the generic types are by no 
means so numerous as in the Phyllostomatidae. This is a signi- 
ficant fact when we reflect upon the geographical rang^ of the two 
families. The Vespertilionidae range over the whole earth, while 
the Phyllostomatidae are practically limited to the South American 
continent, only just getting into the Nearctic region. They in- 
habit, therefore, a more restricted area, and, in consequence of 
competition, have specialised more freely than the widely-spread 
and therefore not crowded Vespertilionidae. 

The genus Vespemgo is by far the largest genus of this family, 
embracing no less than seventy species. The tail is shorter than 
the head and body together ; the ears are separate, and moderate 
or short in size ; the tragus is generally short and obtuse. The 
dentition is I 2, C 1, Pm 2 or 1, M 3. It is a remarkable fact 
that this genus, unlike most Bats, produces two young at a time. 
The genus is universal in range, and one species, the Serotine Bat, 
known in this country, even ranges from the New World to the 
Old ; but with so small a creature the possibility of accidental 
transportation by man must not be left Out of sight. The British 
species are — V, serotinus, the Serotine already mentioned, F. 
discolor, a single example only of which has occurred, and may 
have been introduced ; F. noctula, the habits of which were 
described by Gilbert White ; F. leisleri ; and the Pipistrelle, F. 
pipistrellus, which is the best-known member of the genus in this 
country. 
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The genus Vespertilio contains some forty-five species, and is 
world- wide in range. It has one more premolar in the upper 
jaw than has Ves2)erugo. There are no less than six British 
species, of which V. murimis is the largest species of Bat recorded 
from this country, but is not quite certainly indigenous. 

Plecohis has very long ears. The dentition is I C -J- Pm M 
The tragus is very large. There are but two or possibly three 
species, of which one is North American, and the other is the 
Long-eared Bat, P. aurihis, of this country, but ranging as far as 
India. The shrill voice, inaudible to some ears, of this Bat has 
been heard of by everybody. 

Synotiis includes the British Barbastelle, S. harhastellus, as 
well as an Eastern form. It differs from the last genus principally 
by the loss of a lower premolar. The ears, too, are not so large. 
Otonycteris, NyctopMlus, and Antrozous are allied genera ; the 
last is Californian, the others Old-World forms. 

Kerimula (or Gerivoula) has a long, pointed, narrow tragus. 
The tail is as long as or longer than the head and body. The 
dentition is as in Vesyertilio ; but the upper incisors are parallel 
instead of divergent as in that genus. The brilliantly-coloured 
K. jpieta is, on account of this very fact, the best-known species. 
The name Kerivoula, a corruption of the Cinghalese “ Kehel vulha,” 
signifies plantain bat. This Bat has been described as looking, 
when disturbed in tlie daytime, more like a huge butterfly than a 
Bat, which is naturally associated with sombre hues. Other 
species occur in the Oriental, Australian, and Ethiopian regions. 

Miniopterus has a premolar less in the upper jaw; it has a 
long tail as in the last genus. One species, M. scheiberd, has 
almost the widest range of any Bat, it being found from South 
Europe to Africa, Asia, Madagascar, and Australia. 

Natalus is an allied form from Tropical America and the West 
Indies. It is chiefly to be separated from Kerivoula by the short 


tragus to the ear. 

Thyroptera is also South American. It is distinguished by 
the curious sucker-like discs upon the thumb and foot. These 
“resemble in miniature the sucking cups of cuttle-fishes. The 
Madagascar genus, Myxo2'>oda, with but one species, has also an 
adhesive but horse-shoe-shaped pad upon the thumb and foot. 

ScotophiUs has shortish ears with a tapering tragus. The tail 
is shorter than the head and body, and is nearly contained within 
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the interfemoral membrane. The dentition is I C ^ Pm ^ M 
with another upper incisor in the young. It is African, Asiatic, 
and Australian. ‘ 

This’^nus appears to be connected with Vesperugo by Mr. 
Dobson’s proposed g^pns, or sub-genus as it is generally held to be, 
Scotozous} The genus Nycticejus, founded! for the inclusioii of 
ScotozoiLS dormeri, an Indian species, should, according to Dr. 
Bla^rd, replace on grounds of priority the name ScotojpMhcs. - 
But as this name {Nycticejus) is one^ introduced by Eafinesque, 
whose work was^so uncertain and untrustworthy, it seems prefer- 
able to retain the better-known name of Scoto^pMlus, introduced 
by WiUiam Elford Leach. 

The genus Ohalinolobm'^ has short, broad ears with an 
expanded tragus. A distinct fleshy lobule projects from the 
lower lip on either side of the mouth. The tail is as long as the 
head and the body. The dental formula is 1 1 G]- Pm |* or M 
The genus occurs m Africa, Australia, and Hew Zealand ; but the 
African species, with diminished premolars and pale coloration, 
have been distinguished as Olmbconycteris. 

Fam. 4. Emballonuridae. — The Bats belonging to this family 
have no nose leaf. The tragus is present, but often very small. 
The ears in this family are often united. There are two phalanges 
in the middle finger. The tail is partly free, either perforating 
the interfemoral membrane and appearing upon its upper surface, 
or prolonged beyond its end The face is obliquely truncated in 
front, the nostrils appearing beyond the lower lip. 

JEvilallonura is Australian, Oriental, and Mascarene in range. 
The ears arise separately, and there is a fairly developed and 
narrow tragus. The tail perforates the interfemoral membrane. 
The dental formula is 1 1 G^ Pm ^ M 

RMnopoma has the ears united ; the incisors are reduced ])j 
one on each side of each jaw, and the premolars are similarly 
reduced, but only in the upper jaw. 

Noctilio is an American genus of two or three species, which has 
one pair of markedly large upper incisors, which completely con- 
ceal the outer pair. On these grounds this Bat was removed from 
its allies and placed by Linnaeus among the Rodents, an instance 
of the disadvantage of the artificial scheme of classification. The 
species named N. lejpofinus has been shown to feed upon fish. 

^ Dobsotj, Froc. Zool. JSoc. 1875, p. 370 2 



XVI 


VAMPYRUS 


S3I 


Furia, Amorphochilus, Bhyoichooiycteris, Saccoptenjx, Cormura, 
liiid Didichmis are other Neotropical genera of the same family. 

The genus Taphozous^ has a tail which perforates the inter- 
Itemoral membrane, appearing on its upper surface ; ib is capable 
of being withdraw^. The jiremaxillaries cartilaginous. The 
<lentition is 1 (J f M f . The upper ificisors often^disappear. 

Many sx)Ocies of the genus have a gular sac, opening anteriorly 
l>etweeu the jaws. This is better developed in the males,^ The 
giiuus ranges from Africa through Asia to New GuinS and 
Australia. There are some twelve species. 

'riui genus Molossus “ has short legs and well-developed fibulae. 
The tail is thick and fleshy, and is prolonged far beyond the margin 
of the intorfeuioral membrane. The ears are united together 
aliovt^ tlm nose ; the tragus is minute. The dentition is I ^ or -I* C 
Ihu or I M This genus, which is confined to the tropical and 
subtro})ical })ortions of America, has long and narrow wings. The 
Bats (*an thus Hy raj)idly, twist about with ease, and capture 
strongly-tlying insects. There are a large number of species. 

Xj/rHiHunus is an allied genus, and also has many species. 
Thes(‘. range through both hemispheres. The chief differences from 
inv. that the })remaxillary bones are separate in front or 
uiiiUul by ('a,rtilage, and that the incisors may be three in the 
lo\V(‘r jaAV. 

Pam. 6, Phyllostomatidae. — The Bats of this family are ex- 
trcnudy iiunuTous and almost entirely confined to South America. 
Nom^ of them occur outside the New World. There are some 
thirty-tivi» genera. The members of the family are to be distin- 
guished ))y tlui presence of the nose leaf, by the well-developed 
premaxillac, and by the possession of three phalanges by the 
rnuldh* finger. They are large, and the tragus of the ear is well 
developed. 

Vampyrm of South America contains the large species F. spec- 
which, mainly oti account as it seems of its ‘ forbidding 
HSjK*ct,” wiiH HUp])osed to b(*. a bloodsucker. This genus has two 
incisorH (m each side of the u})per jaw. 

Tlu^ genus (HUmophcigd represents another type of structure in 
this family. The tonguti is long and extensile, and is much attenu- 
ated towards tlie tij), wherci it is covered with strong and recurved 
painllae. This^Htructure was at one time^^thought to indicate a 
^ ‘ DobHon, Pm, Zml 1875, p, JH6, ^876, p. 701. 
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Hoodsucking habit; but its use appears to be merely that of 
scooping out the soft insides of fruits, upon which the Bat mainly 
lives. The incisors are only one on each side of the upper 
jaw. The really bloodsucking Bats of this family belong to the 
genera Desmodus and JDiphylla, The former is the Vampire, the 
species being known as Desviodus riifus. These Bats have no 
tail ; there is no true molar tooth ; the canines are large, and the 
single pair of upper incisors quite caniniforin, and very sharp and 
strong. These are the mam teeth for aggression. In accordance 
with its diet of blood, the Vampire has a peculiarly modified 
intestine. The gullet is provided with a bore so small that 
nothing but fluid food could pass down it ; the stomach is 
intestiniform in shape. 
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Order XIII. PRIMATES, 

The highest of mammals, the Primates/ may be thus differ- 
entiated from other groups : — Completely hairy, generally arboreal 
mammals, with five digits on fore- and hind-limbs, provided vith 
fiat nails (except in the case of certain Lemurs and the Marmosets), 
the phalanges that bear these being flattened at the extremity and 
expanded rather than diminished in size. The fore-feet are grasp- 
ing hands as a rule, and the hind-feet walking as well as (generally) 
grasping organs, and the mode of progression is plantigrade. The 
teats, except in CMromys, are thoracic, and even axillary in 
position. The skull is characterised by the fact that the orbital 
and the temporal vacuities are, at least partly, separated by bone. 
The clavicles are always present. The carpus has separate lunar 
and scaphoid bones, and the centrale is often present. There is 
rarely an entepieondylar foramen in the humerus, except in some 
archaic Lemurs. The femur has no third trochanter. The stomach 
is usually simple, being sacculated only in Semnopithecinae. The 
caecum is always present, and often large. 

This great group could be easily divided into two separate 
orders, the Apes and the Lemurs, if it were not for certain fossil 
types. As will be seen from the description of Msopitliecus and 
of TnTsius, the actual hard and fast lines between all Apes and all 
IjCmurs are very few. On the other hand, it is a little difficult to 
draw a hard and fast line between the Primates as a whole or 
at least between the Lemurine section — and the Creodonta, a 

^ For a general account of the Primates, see Fortes in Allen'' s Naturalists' 
TA’brary^ London, 1894. 
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group to which so many others appear to converge.* It is dis- 
puted, for example, whether the ’Chriacidae among extinct Lemurs 
are rightly placed, or whether they should be referred to the 
Oreodonta. The number 'of primitive characters seen among the 
Primates, even in Man himself, is remarkable. Of these the more 
important are the five digits of both limbs and the plantigrade 
walk, the presence of clavicles and of a centrale, and the absence 
of a third trochanter. All these features distinguish the early 
Eutheria. 


Sub-Order 1. LEMUEOIDEA.^ 

Tlie animals known as Lemurs, from their nocturnal and ghostly 
habits, are on a lower level of organisation than the other division 
of the Primates. lEven the external form enables the members 
of the present sub-order to be readily distinguished from tile 
higher Anthropoidea The head is more like that of a Fox, with 
a sharp muzzle ; it lacks the human expression of the face of even 
the lower among the Apes. The long tail is never prehensile, and 
there is never any trace of cheek pouches or of integumental 
callosities, which are frequently so characteristic of the Apes. 
The Lemurs agree with the remainder of the Primates in having 
pectoral mammae (sometimes abdominal ones are present in 
addition, and in Hapalemir — ^in the male at least — there is a 
mamma upon each shoulder), in having opposable thumbs and 
toes, and in the flattened digits. The tail varies from complete 
absence (in the Loris) to a great length and bushiness in 
the Aye -aye. The pectoral limbs are always shorter than 
the hind -limbs; tlie reverse is occasionally the case in tlie 
Anthropoidea. A curious contrast between the two divisions 
of the Primates concerns the digits of the hands and feet. In 
the Anthropoidea it is the hallux or pollex which is subject to 
great variation. In the Lemurs, on the contrary, the thumb 
and great toe are always well developed, but the second or 
the third digit constantly shows some abnormality; thus the 
singular elongation of the third digit of the hand in Ghiromys 
and the absence of the index in the Potto.^ • In aU Lemurs the 

^ See Dr. Mivart’s papers in Proc Zool. 1864, -65, -66, -67, and -73 foi 
osteology and teeth. 

^ Murie and Mivart, Trans. Zool. Soc. vii. 1869, p. 1 





XVII 

second toe is furnished with a^hafp nail, unlike the flattened 
nails of the other fingers and tds.^and in Tarsnis the third also 
is thus provided. As to osteology, the shape of the head, already 
referred to, indicates some of the diffeuences in the skull which 
mark off the Lemurs from the Anthropoidea. The brain case is 
small relatively to the face ; the orbital and temporal fossae are 
in comTiiunication, though the frontal and jugal bones are united 
behind the orbit. The two halves of the lower jaw are not in- 
variably ossified to form one piece, as is the case with most Apes. 
The lachrymal foramen lies upon the face in front of the orbit. 
The teeth are characteristic, not so much in their number (the 
dental formula is usually I 2, C 1, Pm 3, M 3 = 36) as in the 
disposition of the incisors. The incisors of the lower jaw and the 
canines project forwards in a way only found in a few American 
Monkeys ; as in the Apes there are four incisors in each jaw, but, 
with th(> exception of the highly aberrant Chiromys, there is a 
space in tlie upper jaw between the incisors of the two sides. 
The canines of the lower jaw, moreover, are often incisifomi. 
There is a well- developed siiblingua beneath the tongue (see p. 61). 
The stomach is perfectly simple ; and the caecum, always present 
and varying in length, never has a vermiform appendix. The 
gall-blackler is always present. The brain differs from that of 
the Anthvo])oi<k‘a in that the cerebellum is, as in the lower 
Mammalia., e.x]) 0 S('d. The convolutions upon the cerebral hemi- 
spheres ari^ not greatly developed, a circumstance, however, which 
(siH*. p. *77) may have more relation to the size of the animals 
than to their mental development. Though the brain in its 
general outliiu's is not like that of the other Primates, there are 
certain resomblanct^s ; the most striking of these is perhaps the 
pre.sence, though in rather a rudimentary condition, of the “ Simian 
fissure.” 

The Lemur ino brain has been chiefly studied by Flower,^ 
by Milno-Kdwards,® and by myself.® There are also a number 
of scattered papers dealing with particular types, such as the 
memoirs of Owen* and Oudemans,® upon the brain (and the 
general anatomy) of Chiromys. Without going into great 

I 7’m.HS. Zool. Soc. V 1863, p. 103. 

- Hist, Nat. dc Madagascar, Mamm, 1875. 

8 Proc. Zool. Soc. 1895, p 142. 

^ Trans. Zool. Soc v. 1863, p. 33. 

8 rerh. Ak. Amsterdam, xxvii. 1890, Art 2. 
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detail it may be stated generally that the anatomy of the brain of 
this group confirms the classification which is adopted in this 
work. 

A curious feature in the anatomy of the Lemurs, which they 
share with animals so remote from them in the system as the 
Edentata, is the breaking up of some of the arteries of the limbs 
to form retia mirabilia , nothing of the kind is known among 
the other Primates. 

Perhaps the most remarkable diflference between the Lemurs 
and the Anthropoidea, which are really in many respects more 
closely allied than might be inferred from the above summary of 
differences, is in the structure of the placenta. The Lemurs agree 
with the Ungulates in having a non-deciduate placenta. 

A curious feature confined to the sub-family Lemurinae was 
first discovered by myself in Ha^palemur griseus} On the 
forearm (see Pig. 258) is an area of hardened skin, which is 
raised into spine-like processes. Fully developed, this organ is 
characteristic of the male, the area being marked off in the 
female, but without the spiny outgrowths. On removing the 
skin a gland about the size and shape of an almond is brought 
into view. In other Lemurs there, is no modified skin, but a 
small tuft of particularly long hairs, which are also present in 
Ha;paler)mT, and a small gland beneath the skin. The gland of 
Hajpalemur may be comparable with a tract of hardened skin in 
Lemur catta, which projects to a large extent and has b^en spoken 
of as a climbing organ,'’ 

An almost exactly similar tuft of spine-like outgrowths exists 
upon the lower end of the ankle of Galago garnetti. The spines 
are black and bent, just as they are in Hajgaleraur, There 
appears also to be a gland. This structure is not universal in 
the genus Galago any more than is the patch of spines in the 
genus Hapalemur. 

In addition to this gland and to the patch of spines which 
cover it, the same Lemur as well as Ghirogaleus and certain 
species of Lemur possess to the inner side of it a bundle of long 
and stiff bristles associated with unusually large sebaceous 
glands ; these structures are, of course, not homologous with the 
gland of the arm of Hapaleimir, as they coexist in the same 

^ “On some Points in the Structure of HapaU^iiur griseus ” Proc, Zool, Soc. 
1884, p. 301. 
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species. They are, moreover, not peculiar to the Lemurs, but 
exist in the Squirrel, in the Domestic Oat, in the Leopard, in 
Bazmrioyon} the Otter, various Marsupials, and doubtless in 



Pig 258. — A, left arm of Sia]}a,lemur griseus $ . a, Teat , 6, spines on arm gland , c, 
tactile bristle. B, left foot of NycHcehxis tardigr&dm. 1 to 5, Pads upon sole of 

foot. (After Sutton, and Mivart and Murie.^) 


many mammals which require a tactile organ, for these hairs are 
associated with a large branch of the radial nerve. 

The Lemurs have at the present time a most remarkable dis- 
tribution. There are altogether about fifty species, referable to 
seventeen genera Thirty-six species are confined to Madagascar 

^ Beddard, Proc. Zool. Boc. 1900, p, 661. 

- On. the Ann Glands ot the Lemurs, Proc, Zool. Boc. 1887, p. 369. 
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and to soinfe'is:^^^neighboiiring islands. The rest occur in the 
Ethiopian in Hie Oriental region. The rest of the world is 
at present totally without Lemurs, though, as will be seen in the 
sequel, the order was more widely spread over the globe in past 
times. 

Fam. 1. Lenmridae. — This family can be usefully subdivided 
into four sub-families. 

Sub-Pam. 1. Indrisinae. — This sub-family is limited to Mada- 
gascar, and has been exhaustively treated of by M. Grandidier 
and Professor Milne-Edwards in the Histoire de Madagascar, 
These Lemurs contrast with others by the large size of the hind- 
as compared with the fore-limbs. The ears are short. The tail 
varies in length. The thumb is but slightly opposable, and the 
toes are webbed. Correlated with the first two of these 
characters, these Lemurs when upon the ground progress by 
means of the hind-limbs, holding their arms above their heads. 
The number of teeth is reduced, the total being thirty. The 
formula Ms I f C -J- Pm f- M I-. The colon or large intestine, as 
figured by Milne-Edwards, has a remarkable watch-spring-like coil, 
highly suggestive of the Euminants and of certain Eodents. This, 
however, is only in Po-'opitliecus and Avahis, The caecum in 
this sub-family is specially large. The brain is characterised by 
the comparatively slight development of the angular fissure in 
Propithecus and Avahis ; it is in them anterior in position In 
Indris it is more S-shaped and larger as in Lermr. The 
parieto-occipital fissure is fairly well developed, so too is the 
antero-temporal. 

The genus Indris has more pronounced external ears than 
have the two other genera of the sub-family. The tail is 
rudimentary. The incisors of the upper jaw are sub-equal and 
set close together, those of the lower jaw have marked longitudinal 
ridges upon the outer surface, which suggests Oaleopithecus (see 
p. 520). The molars are quadricuspidate. There is but a single 
species, L Irevicaudata, which is of a black colour, diversified with 
white upon the rump and the limbs. The term Indri ^ means, 
as does Aye-aye,’’ ‘‘look.” One of the native names for the 

^ So at least the formula has been given ; but it is very possible that the 
supposed second incisor is really, judging from the other Lemurs, a canine 

2 The Malagasy, however, must be vague in definition, or their interpreters 
not well grounded in the rudiments of the language ; for Sonnerat states that 
Indri signifies “homme des bois.” 
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animal, “ Amboanala,” signifies ^'dog of the“ far^t,’’’^nd is derived 
not only from the woeful howls of the creature, ^bu6 from the fact 
that in certain parts of the island it is used as a dog to chase 
birds. 

These howls are largely effected by means of a laryngeal pouch, 
which is deRcril)ed as different from that of Apes; the meclianism 
must also differ from that of Ilegaladajois, inasmuch as the lower 
jaw is not dei^p as in that extinct Lemur. The Indri is the 
larg(^st of Lemurs, measuring about two feet in length. It is 
arboreal and s<jci:d, travelling m large companies. As is the 
cast* witli th(i Pr() 2 nthen(s, the natives of Madagascar hold the 
Indri in awe and veneration. It is curious that the name 
Ltnnur or ghost is peculiarly applicable to the Indri or Babakote 
in anothtu’ sense from that which led to its adoption by Linnaeus. 
Tlui nativt^s, in fact, lieliove tliat men after death become Indris. 
Nat.imilly, tlun'ottue, tliese Lemurs have reaped the advantage of 
this superstition in almost perfect immunity from destruction. 
Their ** long-drawn-out, melancholy cries ” are probably at the 
root of much of the ghostly terrors which they inspire. 

The genus Artthiia ‘ has but a single species, A. laniger, which 
is the smallest of this sub-family. It is a foot long without the 
tail Tin* Avahi has a long tail (15 inches in length) like 
J^ropK/unfs, The outer incisors are larger than the inner, thus 
difh»rtmtiating the genus from Prointheciis. The molars of the 
upper jaw are tpiadricuspidate, of the lower jaw five cusped. This 
gt'UUH has only tdi‘.ven pairs of ribs instead of the twelve of 
IndHa and pTopithiu*,i(H. The Avahis, unlike the Sifakas and 
Indrinas, lead a solitary life, or go about in pairs They are, 
moreover, completely nocturnal 

The genus is characterised by the fur being rather 

silky than wopHj", which latter is the kind of fur found in the 
two other genera of the sub-family. They are also rather 
lurgt*r unimals, the body reaching a length of nearly 2 feet. 
The tail is long as in Ara/iw; tlie inner incisors are larger than 
the outer. The ** Sifakas/' as these Lemurs are termed, have a 
reputation for gtmthiness of chara(*.ter, but, as is the case with 
other animals, the mules fight for the possession of the females at 
the breeding season. They are mainly vegetarian in habit, and 
travel in large companies. There are at least three species, and 

^ Syu. Mirnirhiim^hns. 
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several varieties are allowed. The colours of these Lemurs are 
bright, and distributed so as to form contrasting bands; thus 
P. coqiierelij a variety of P, verreauxi, has a black face and a 
body mainly white, with splashes of a rich maroon upon the 
limbs and upon the chest. 

These Lemurs, are diurnal, and are especially active in the 
early morning and evening, sleeping, or at any rate remaining 
quiet, during the heat of the day. Their fitness for an arboreal 
life is shown by the existence of a parachute-like fold of skin 
between the arms and the body, which suggests a commencement 
of the more complete parachute of Flying Foxes, etc. These 
Lemurs are said to be reverenced and therefore shielded from 
injury by the natives of Madagascar. 

Sub-Fam. 2. Lemurinae. — The ‘"True Lemurs'’ are all inhabit- 
ants of Madagascar and of the Comoro Islands. They have not such 
long hind-limbs as have the members of the last sub-family, nor 
are the toes webbed. The tooth formula differs from that of the 
Indrisinae in that there is one more premolar on each side of 
the upper jaw, and often one more incisor in the lower jaw, 
making thus a total of thirty-six teeth. Sometimes, however, 
the incisors of the upper jaw are totally wanting. 

The Hattock, genus Mixocebus, is a scarce creature, only known 
from a single species, iL camceps. As it is rare, nothing is 
known of its habits. It has one pair of upper incisors. The 
creature is one foot and half an inch long, exclusive of the tail, 
which is an inch longer than the body. 

Genus Lepnlemw ', — The Lemurs belonging to this genus, 
entirely confined to Madagascar, as are all the Lemurinae, have 
received the perfectly unnecessary and pseudo-vernacular name of 
“ Sportive Lemurs ” ; an equally inappropriate and not at all 
ingenious name of "" Gentle Lemurs ” being bestowed upon the 
allied genus Hapalemur. In Lepilemur there are seven species, 
which are to be distinguished from Mixocelus in having the tail 
shorter than the body. There are no incisors in the upper jaw. 
The last molar is tricuspidate in the upper jaw ; that of the lower 
jaw has five cusps. They are nocturnal creatures, and but little 
IS known of their habits. Previously to Dr. Forsyth Major’s visit 
to Madagascar only two, species of the genus were known ; he has 
added five others. The l^ength of the body is 14 inches, and that of 
the tail 10 inches, rmstdinus, which is the largest species. 
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The genus Sajpalemur ^ has a shorter muzzle than Lemur, and 
shorter ears. There are two pairs of mammae instead of only 
one ; these are upon the breast and abdomen. In the male there 
is a pair upon the shoulder. The incisors are small, sub-equal, 
and placed one behind the other ; the last one is at the inside of 
the canines. The molars of the upper jaw and tlie last premolar 
have only three well-marked cusps ; in the lower jaw they have 
four. The caecum is blunter and is not so long as in Lemur ; it 
differs from that of other Lemiirinae in having only two support- 
ing mesenteries, which are both furnished with blood-vessels. As 
in Lejpilemur and tlie Indnsinae the carpus has no os centrale. 

The genus, which is confined to the island of Madagascar, has 
two species, of which one, H. simus, is the larger and has a broader 
muzzle, and does not possess the peculiar arm gland (Fig 258) 
already described in H, griseus. The former species is stated by Mr. 
Shaw to be chiefly a grass-eater, and to dislike berries and fruits, 
which are usually so popular with Lemurs. It is, however, believed 
by some that there is but one species of Ha^palemur, S. griseus is 
1 5 inches long, and has a tail of the same length. Its native name 
is “ Bokombouli.” It is nocturnal, and is especially addicted to 
bamboos, upon the shoots of which it feeds and among which it 
lives. It is often exhibited in the Zoological Society’s Gardens ; 
but the specimens seem to be always males. This Lemur is of a 
dark iron-grey colour with a tinge of yellow, more marked in 
individuals which have received the separate specific name of 
a. olivaceus. 

The genus Lemur is distinguished by the long tail, half as long 
as the body at the least, by the elongated face, and by the Fox- 
like muzzle ; the teeth are present to the full number of the family, 
viz. thirty-six ; the incisors are small and equal in size, and are 
separated from each other and from the canines by spaces. The 
molars of the upper jaw have five cusps, but there are only four 
in the lower jaw. 

This genus is entirely confined to Madagascar and the Comoro 
Islands, and consists of several species, the exact number of which 
is doubtful. Wallace in his Geographical Distrilution allows 
fifteen, Dr. Forbes only eight, with a plentiful allowance of 
varieties. One of the best-known species is Lemur catta, the 

^ Boddard, Proc, Zool, Soc, 1884, x>- 391, and 1891, j). 449 ; and Jentink, R^otes 
Leyd. Uus. 1885, p. 33. 
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Eing-tailed Lemur, or the Madagascar Cat of sailors. Lemur 
macaco shows a remarkable sexual dimorphism, the male being 
black, and the female — formerly described as a distinct species, 
X. leucomystax — ^being reddish brown with white whiskers and 
ear tufts. This led to a confusion with a totally distinct species, 
X. Tufi;pes, of which the male (regarded as distinct and called 
X. nigerrirtius) is entirely black. This latter identification is, 
however, considered by Dr. Forsyth Major ^ to be not quite 
certain at present. 

The young Lemur is at least sometimes carried by the mother 
across her belly ; its tail passes round her back and then round 
its own neck. 

The Lemurs of this genus agree with those of some other 
genera in the loudness of their voice, which is constantly 



Fig. 269. — Ruffed Lemur. Lemur %arms. x I 

exercised. Some move about by day and others by night. They 
are insectivorous and carnivorous as well as vegetarian ; and Mr. 
Lydekker suggests ^ that their abundance and hardiness is to be 
traced to this fondness for a mixed diet. Lemur catfa seems to 
be the only member of the genus that is not arboreal. It lives 
among rocks where but few trees, and those much stunted, occur. 
Many species of Lemur are always to be seen in the Zoological 
Society’s Gardens. Fourteen species” have at one time or 
another been exhibited. 

Sub-Fam. 3. Galagininae. — ^This sub-family is found on the 
continent of Africa as well as in Madagascar ; but the genera are 

^ Proc. Zool. Soc 1899, p. 504. 

2 Royal Natural History^ London, 1894, p. 211. 
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different in the two districts. In Madagascar we have Ojoalemur, 
MicTOcehus, and Ohirogalc ; on the continent. Galago, The 
luemhers of tliis sub-family have markedly large ears, which are 
l)iit little furry; the tail is long. A very marked skeletal 
(‘havac'ter distinguishes this sub-family from other Lemuiidae, 
and allies them to Tarskis, that is the lengthening of the 
(*alcaiieum and naviculare in the ankle. The dental formula is 
as m Lnnur. The supporting bands of the caecum are in this 
sub-family as in the genus Lsmufr, There are but two folds, of 
which one is median and non-vascular , the lateral fold bears a 
blood-vessel, and is joined by the median frenum. The brain is 
but little known. The only figure of the brain of Galago is one 
by myself. Tliore are four mammae, two on the breast and two 
upon the abdomen. 

The genus Galago comprises at any rate six distinct species, 
'fhey are all African, and range right across the continent from 
Abyssinia as far south as Natal, and to Senegambia in the west. 
Th(‘. incisors of the upper jaw are small and equal; there is a 
gap betwt'On the canine and the first premolar. The molars and 
the last prcuiolar have four cusps ; the last molar of the lower 
jaw 1ms an additional fifth cusp as in Macams, etc. The Galagos 
are chi(‘ily nocturnal, and are more or less omnivorous 0\ving 
to tludr long hind-legs these animals when they leave the trees 
atlvaut*c U])<m the ground by hops like a Kangaroo. Galago 
svnrgtdrnsis makes a nest in the fork of two branches, where it 
shuspK during the day. The Great Galago {0. cvassicaudatu^ is 
named by tlu‘. Portuguese “Eat of the Cocoa-nut Palm/’ Sir 
John Kirk, after whom a variety of this species is called, relates 
that it is incapable of resisting the fascinations of palm wine, 
upon whicli it will readily intoxicate itself, and as a consequence 
l)ravo probable captivity. I have referred above (p 536) to the 
patch of spines ui)on the tarsus of G. garnetti. 

The, genus Ohirogah is entirely confined to Madagascar. It is 
to he distinguished from Galago by the fact that the inner incisors 
mv. largt‘r than the outer. There are five species of the genus 
known: four ])reviously to Dr. Forsyth Majofs recent visit to 
Madagascar, and a fifth brought hack by him.^ In connexion 
with this genus the naturalist just mentioned has observed 
that all the Lemurs of Madagascar, including the aberrant 
^ S<iO Novitates Zoologicac, vol. i. 1894, p. 2. 
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GMromys, differ from the African forms by the fact that the 
tympanic ring “ is completely enclosed by the bulla ossea, but 
without osseous connexion with the same.” This character he 



Fig. 260 —Smith’s Dwarf Lemur. Miarocelm &niithiL x J. 


thinks so important as to justify the inclusion of all the 
Mascarene forms in one group as opposed to another group 
consisting of the continental Lemurs. In this event CMrogale 



Fig. 261. — Mouse Lemur. Chirogale coquerdL x^. 


will have to be separated from its close association with Galago. 
For the present, however, it is left in the more generally accepted 
position. 

Microcelus contains the most minute among the Lemurs. M. 
Bmithii has a body only 5 inches long, the tail being another 
6 inches. It occurs in Madagascar, and includes five species. 
OpolemuT, the Fat-tailed Lemur, was so called on account of a 
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deposit of fat formed chiell/at the root of the tail, and intended 
to tide over the time of the creature’s hibernation. But, as a 
matter of fact, this peculiarity also exists in Chirogale' Of 
Ojiolemur but two species are known, and of one of these, named 
after Mr. Thomas of the British Museum, only three examples are 
ill existence in museums, that is to say in one museum — our own 
at South Kensington. Many of these dwarf Liemurs are exceed- 
rare. In this genus and in the last two the palate has a pair 
of posterior fenestrae, of which there are also traces in other Lemurs, 
but which are particularly large in Microcebus. This is, of course' 
a well-known character of the Marsupials, and also, which is more 
important in the present connexion, of certain Insectivores. 

Sub-Pam. 4. Lorisinae. — ^This sub-family is the only one with 
a wide distribution, and it contains, with the exception of TaTsiu$, 
the only Asiatic members of the group. Correlated with its 
wide distribution tliere is more divergence in anatomical characters 
than is the case with the otlier sub-families of the Lemuridae. 
In external features all the three genera of this sub-family agree 
in their small size, their short or entirely deficient tail, large 
staring eyes, and the rudimentary character, or absence, of the 
index finger, which is never provided with a nail ; in all of them 
the thumb diverges widely from the other fingers, and the great 
toe is so divergent as to be directed backwards. In the brain 
there is one character common to all three genera, and that is 
the small length of the angular fissure. The caecum, which is 
long, is supported by three folds, of which the median is anangious, 
and is sometimes attached to the longer of the two lateral folds, 
which are vascular The members of this sub-family have more 
dorsal vertebrae than are found in other Lemurs; the range is 
from fourteen in Loris, to sixteen in NycHcebiis. 

The genus NycMcebus contains only a single species, N. tardi- 
gradus, though four other name^ have been given to supposed 
varieties. Moreover, the genus itself has been named Stenops, as 
also the next genus Loris. The body of this animal is stouter than 
tliat* of the next to be described. Professor Mivart has pointed 
out that, though Asiatic like the Loris, it presents more resem- 
blances to the African Potto. The index finger is small ; the 
inner of tlui two incisors is smaller than the outer, but both of 
one suit', are close together. They may be reduced to one on each 
side of the ui)per jaw. 
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The animal has a wide distribution in the East, oecurring in 
Awsam and Burmali, the Malay Peninsula, Siam, and Cochin-China, 
Sumatra, Java, Borneo, and the Philippines. • Its vernacular 
names signify jt^Bashful Oat” and “Bashftil Monkey” in aUusion 
to its nocturnal and shy habits. It lives ainong trees, "which it 
does not voluntarily leave. Its movements are deUbferate, as its 
popular name. Slow Loris, implies ; but it makes up for this by. 
a vigorous tenacity of grasp. The animals “ make a cunoxife*' 



Fig. 262. — Slow Lons. Nycticcbus tardigradus, x J. 


chattering when angry, and when pleased at night they utter a 
short though tuneful whistle of one unvaried note, which is 
tliought by Chinese sailors to presage wind/' Much superstition 
has collected round this harmless though rather weird-looking 
creature. Its influence over human beings is as active when it 
is dead as when it is alive. Thus,” writes Mr. Stanley Elower,^ 
'' a Malay may commit a crime he did not premeditate, and then 
find that an enemy had buried a particular part of a loris under 
his threshold, which had, unknown to him, compelled him to act 
to his own disadvantage.” The life of the Loris, adds Mr. Flower, 


^ Proa, Zool. Soc, 1900, p. 321. 
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“ is not ^appy one, for it is continually seeing ghosts ; and that 
is why if ,hi(J^ its fac« in its hands ! ” 

The gen'll FeroAvMtus contains two quite recognisable species, 
known respectively as the Angwantibo and Bosnian’s Potto. The 
fornier has be^ffe regarded as referable to a distirfet genus, JLTcto~ 
vehus. a' fcirious internal character of the Potto which is visible, 
,or at least can be felt, externally , is the long neural processes of 
the cervical vertebrae, which project beyond the level of the sinu 
The index finger is rudimentary ^nd so is the tail, being only 
just visible (about an inch in len^) in the Potto. The colour 
of both genera is a reddish grey, redder in^the Potto. The 
incisors are equal and minute. Both species are confined in 
their range to West Africa, and are arboreal like the other 
memljers of the sub-family. The Potto seems to share the 
leisurely mode of progression of its Asiatic relatives, if Bosnian, 
its original describer, is to be trusted. He says • “ By the negroes 
called Potto, but known to us by the name of Sluggard, doubtless 
i'rom its lasy, sluggish nature ; a whole day being little enough 
for it to advance ten steps forward.” The same writer did not 
at all appreciate his addition to zoological knowledge, for he 
remarked that the Potto " hath nothing very particular but his 
oi lions ugliness.” The Angwantibo is rare and but little known. 
Our knowledge of its anatomy is derived from a paper by 
Iluxh'y.' Tt is an animal measuring about 10|- inches in total 
length to the end of the tail, which is only a quarter of an inch 
long. The hands and feet are smaller than those of Ferodicticus. 
'riie index finger is rudimentary and has but two phalanges, and 
it has no trace of a nail. In this it agrees with the Potto, but 
“ the spinous processes of the cervical vertebrae do not project in 
the manner described by van der Hoeven in the Potto, though 
they can be readily, felt through the skin.” The dental formula 
of this genus as of the last is 1 1 C ^ Pm f M |. The last lower 
molar has a fifth cusp, which is wanting in the Potto. The last 
upper molar is tricuspid. It is bicuspid in the Potto. It seems 
impossible fo avoid agreeing with Professor Huxley that the 
Angwantibo is entitled to generic separation. 

The genus Zoris also contains but a single species, L. gracilis, 
and is, as its name denotes, an animal of more slender build than 
the Slow Loris. Its eyes are very large, and the limbs excessively 
^ “On the Angwantibo,’* Proc. Zool, Soc. 1864, p. 314. 
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slender. The index finger is much as in Nycticebus. The colour, 
too, is not widely different, being of a yellowish grey, but it lacks 
the dorsal stripe which distinguishes its relative. The incisor 
teeth are equal and very small. The last upper molar has four 
cusps instead of the three of Nycticebus. This Lemur is confined 
to Southern India and Ceylon, and has much the same habits as 
the last. But it is rather more active, and can capture small 
birds when sleeping upon the trees ; its diet, however, is mixed, 
and is vegetarian as well as animal. 

A mysterious Lemur, which we conveniently place as a kind 
of appendix to the present family on account of its locality, has 
been shortly described by Nachtrieb from the Philippines. The 
tail is rudimentary ; there are two upper incisors, but as many as 4 
six lower. It is doubtful wdiat the beast really is. 

Fam. 2. Chiromyidae. — This family contains but a single 
genus and species, the Aye-aye, Clmromys madagascariensis^ 



Fig, 268. — Aye-aye. Ghironiys Qnadagascariensis. 

whose characters therefore are for the present those of the 
family as well as of the genus and species. The external 
features of this extraordinary animal will be gathered from 
an inspection of Pig. 263, from which it will be seen that 
the earlier name of Scmrus given to the creature was not by 
any means a misnomer. The Squirrel-like appearance is due, 
of course, chiefly to the strong and long incisor teeth. As 
to the external characters, which are of systematic importance. 
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attention may be called to the long and bushy tail, to the greater 
length of the hind-limbs, to the abdominal teats (one pair) in the 
female, and above all to the singular third digit of the hand, 
which is thin and elongated. The thumb is, as in other Lemurs’ 
opposable, and has a fiat nail ; the remaining digits have claws, 
as have^also the toes with the exception of the great toe, which 
has a flat nail like the thumb. 

The anatomy of this animal has occupied the attention of a 
considerable number of observers, dating from Sir E. Owen, who 
was the first to give a connected account of its entire organisa- 
tion. The most recent paper of importance is by Dr. Oudemans.^ 
The teeth are very unfike those of other Lemurs. The most 
remarkable divergence is in the incisors, which are present to 
the number of but a single pair in each jaw, and are shaped 
like those of the Eodentia, and in the same way as in that 
group grow from persistent pulps. There are likewise, as in 
the Eodents, no canines. There are two premolars in the 
upper jaw (none in the lower) and altogether twelve molars, so 
tliat there is a total of eighteen teeth. The intestine has a 
moderately long caecum. The brain has been most fully described 
by Oudemans, who had fresh material to work wdth, the brain 
described l)y Owen having been extracted from a spirit-preserved 
carcase. The angular fissure is well developed, as in Lemur and 
the Indri ; but it does not join the infero-frontal. The antero- 
temporal fissure is also well developed. 

“ The name of Aye-aye,” wrote Sonnerat, the discoverer of the 
animal, which I have retained for it, is a cry of surprise of the 
inhabitants of Madagascar.” It is, however, usually said that 
the animal itself makes a sound which may be written in the 
same way (or with an mitial H). It is an arboreal and 
nocturnal animal, which accounts for its excessive rarity at one 
time. In one of his many eloquent essays upon natural history 
the late Mr. P. H. Gosse adduced the Aye-aye as an example of 
a creature on the verge of extinction. It is, however, now more 
frecjnently met with, though the superstition of the natives 
renders its capture a matter of some difficulty. There is a 
specimen at the moment of writing in the Zoological Society’s 
Gardens. There has been some discussion as to the use of the 
slender middle finger : *it is stated that it can thrust it into the 
1 Verh. Ak. Amsterdam, xxvii. 1890. 
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borings of the larva of a certain beetle of which the Lemur is 
particularly fond, and can extract the insect, or at any rate 
discover its position, when it may be extracted by the powerful 
chisel-shaped teeth. The partiality of the Aye-aye for animal 
food of any kind including insects has been both reaffirmed and 
denied ; and Mr. Bartlett has seen the creature use its slender 
finger for combing out its hair, and for other purposes of the 
“ toilet.’’ Dr. Oudemans has figured in his paper an apple which 
has been largely eaten by the GMromys ; the fleshy pulp has 
been entirely excavated, leaving only the core and the skin, which 
are untouched. The Eev. Mr. Baron is one of the latest writers 
upon the ways of life of Glwromys} He states that it inhabits 
the most dense parts of the forests. It has the habit of prowling 
about in pairs, and the female produces but a single young one 
at a birth. A nest, which is about 2 feet across, is made of twigs 
in lofty branches. This is occupied during the day, and entered 
by a hole in the side. With regard to the superstitious venera- 
tion in which the animal is held, it is said that if a person sleeps 
in the forest the Aye-aye will bring him a pillow. If a pillow 
for the head, the person will become rich ; if for the feet, he will 
shortly succumb to the creature’s fatal power, or at least will 
become bewitched ” But a counter-charm may be obtained. It 
is said that the reverence for this beast leads the natives to bury 
carefully a specimen found dead. 

Pam. 3. Tarsiidae. — This family also consists of but a single 
genus, Tarsiusj to which it is the general opinion that but a 
single species belongs ; there are, however, at least four different 
specific names on record. The general aspect of the animal is 
not unlike that of a Galago, with which it also agrees in the 
elongation of the ankle ; but the elongation is more pronounced 
in the present genus. The ears are large, and the eyes are 
extraordinarily developed. The fingers and toes terminate in 
large expanded discs, and are furnished with flattened nails 
except on the second and third toes, which have claws. The tail 
is longer than the body and is tufted at the end. The skull is 
more like that of the Anthropoidea than is the skull of any 
other Lemur. The resemblance is by reason of the almost com- 
plete separation of the orbit and the temporal fossa by bone ; 

^ Ptoc. Zool, Boo. 1882, p. 639 ; see also Rev. G. A. Shaw, Proc Zool. Soc. 1883, 
p. 44, 2iid Art. 



XVII 


HAlitTS AND DISTRIBUTION OF TARSIUS 


SSI 


there is, however, a gap left to mark the Lemnrine characters of 
the atiiiiial. The placenta, too, has been compared to that of the 
Apes. The dental formula is that of the genus Lemur, save for 
the absence of an incisor on each side of the lower jaw ; the 
number of teeth is therefore thirty-four. The incisors of the 
lower jaw are upright, and not procumbent as in other Lemurs. 
The caecum is of moderate length. The brain is almost smooth, 
but there is a Sylvian fissure and an antero-temporal, which latter 
does not reach the lower margin of 
the brain, but divides the middle part 
of the temporal lobe. The name 
Tarsier, as may be inferred, was 
originally given to this creature by 
IhiHbu on account of the abnormal 
ankhs and it was compared by him 
with the Jerboa, like which animal 
the Tarsier l(‘a])S when it descends to 
the ground. The genus is Malayan, 
hut its range extends to the Philip- 
pines and to Celebes and Borneo. 

The Tarsiors are nocturnal and parti- 
cularly arlioreal ; they live in pairs, 
in holes in tree stoiUvS, and are mainly 
insectivorous in their food. One, 



I’urely two young are produced at a 
birth. (Contrary to what is found in 
many Tvinnurs, the Tarsier is a silent 
(Toature, and at most omits a sharp, 
shrill call.” Dt. Charles Hose, who 
has studiiul this creature, has noticed 


Pig. 264. — Right pes of Tarsius 
spectruTii. (Nat. size.) «, Astra- 
galus ; c, caicaneum ; c^, internal 
cuneitorm ; c^, middle cunei- 

form ; <?, external cuneiform ; 
cfe, cuboid; n, navicular; i-T”, 
the digits (Fiom Flower’s 
Osteology ) 


that tlu^ im»ther often carries her young one about in her month 
likes a Cut. Like so many Lcunurs this animal is held in super- 
stitious tlroad, which no douht is the result of its most weird 
appt'aranei*.^ 

Fossil Lemurs. — The Lemuroids are a very ancient race; 
they (sxtend back to the very earliest strata of the Eocene, the 
Torrt‘jou and Puerco beds, which, as already said, are thought to 
he mure rct\*rablo to the Cretaceous than to the Tertiary epoch. 


* For a Hurvoy of tlm pOHitiou of Tarsius, see Earle, Amer. Naturalist, xxxi. 
181^7, p. 569 ; and Nut. t^clencc, x. 1897, p. 309. 
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One of these early forms is referred to the genus Mixodectes, a 
genus which has been placed, though with a query, in the order 
Bodentia. It appears, however, to be a Leiuuroid, and is of 
American range. The incisor teeth have been held to argue 
that it lies on the direct track of Ghiromys ; but other features, 
more especially the form of the astragalus, have been used to 
argue the justice of the inclusion of this type within the order 
Bodentia. Allied, as it is supposed, to this form is Indrodon, 
also of the lowest Eocene deposits of the United States. Lidrodon 
malar IS is known from fragments of nearly all parts of the 
skeleton. They indicate the existence of a creature of about .one- 
half the size of Lemur rao'ius. It had slender limbs and a 
long and powerful tail. The humerus, as in so many archaic 
beasts, has an entepicondylar foramen. The femur has three 
trochanters, and the fibula articulates with the astragalus. It is 
not always easy to distinguish these primitive mammals from 
each other, so that the minutest of characters have to be called 
in to our assistance. One of the contemporaneous groups with 
which these early Lemurs might be confused is that of the 
Condylarthra ; it is important, therefore, to note that in Indrodon 
the calcaneo-cuboidal articulation is nearly flat, and not bent as 
it is in the former group. The teeth are of the tritubercular 
pattern. The incisors are not known, but the molars and pre- 
molars are each three. To the same family, which has been 
termed Anaptomorphidae, is referred the genus Anaptomorphus, 
which has been specially compared to Tarsius, This small 
animal has a Lemurine face with huge orbits. It has a pre- 
molar less than Indrodon. It has been ascertained that A. 
homunculus had an external lachrymal foramen.’^ 

Another family, that of the Chriacidae, appear to hover on 
the border line of Lemurs and Oreodonts, having been referred to 
both by various palaeontologists. Professor Scott suggests their 
Lemurine or at least Primate relationships, while Cope urged 
their Creodoiit affinities. A difficulty raised by Scott was, that 
ill Ohriacus the premolars of the lower jaw were spaced. But it 
appears that this is not fatal to their inclusion in the Primates, 
since Tomitherium, an “ undoubted Primate,” shows the same 
feature. If Ghriactos is a Lemur it is an earlier type than those 

See Schlosser, BeitrageFal. Osterr. Rung. 1888 j also Osborn and Earle, Bull. 
Amer. Mas. Rat. Hist. vii. 1895, p. 16. ' 
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which hav^’ been considered; for it has the typical Eutherkn 
dentition of four premolars and three molars. These teeth 
especially the superior molars, are particularly compared to the 
corresponding teeth of Lemur and Gcdayo. Of this and the 
allied genus, Protochriacus, several species are known. 

Adapis, a representative of another famHy, is one of the best 
known of ancient Leniuroids. It has the typical mammalian 
dentition of forty-four teeth in a close series without diastemata 
The orbits are completely separated from the temporal cavity 
the eyes looking forwards. The canines are large and caniniform’ 
The skull is d^seply ridged beliind with the usual sagittal crest! 
This genus is European, and corresponds to the already mentioned 
American Eocene Tomitherium, perhaps belonging to the Ramo 
family. 


Msopithecus is an extinct genus from Madagascar, lately de- 
scribed by Dr. Forsyth Major.^ There are two species. A", roberti 
and JL. (mstmlis The dental formula is I 2, C 1, Pm 3, M 3, for 
the upper jaw, the lower jaw having but a single pair of incisors. 
The lachrymal foramen is just inside, or on the edge, of the orbit, 
so that one distinctive Lemurine character is lost. The genus is 
also Ape-like in the form of the canines and incisors, these 
having been especially compared by Dr. Forsyth Major with 
those of the Cercopithecidae. The molars, too, agree with those 
of the same family. There is, however, one important feature in 
which Nesopithecm resembles not only the Lemurs as opposed to 
the Apes, but the Malagasy Lemurs. As already mentioned (p. 544), 
Dr. Major has shown that in the Malagasy Lemurs, even including 
the aberrant Vhwomys, and in the Tertiary and European Adapis, 
the bulla tympani is not produced by an ossified extension of the 
annulus tympanicus, but from the adjacent periotic bone, the 
annulus remaining separate and lying within the fully-formed 
bulla. This feature shows conclusively that Adapis is a Lemur, 
and that Nesopithecus, originally supposed to be a Monkey, cannot 
be removed from the Ijemuroidea, many though its likenesses to 
the higher l*rimate8 undoubtedly are. However, this feature, 
combined with the fiict that the orbital and temporal cavities are 
in communication, shows the Lemuroid position of Msopithecus, 
though it is quite conceivable that it is on the way to become 
an Ape. 


’ I'roc. Zool. Soe 1899, p. 987. 
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A family, Megaladapididae, has been quite lately founded 
by Dr. Forsyth Major ^ to include the remains of a gigantic 
extinct Lemur from Madagascar, which when alive, so far as we 
can judge from the skull, must have been three or four times the 
size of the Common Cat. The name Megalodajpis madngascariensis 
was given to the fossil on account of certain resemblances to the 
also extinct Adapis, It differs from other Lemurs in a number 
of characters which jointly warrant its inclusion in a distinct 
family. The small size of the orbits suggest a diurnal life'; the 
deep mandibles, which, unlike what is found in other Lemurs, 
are completely blended at the suture, point to the existence of a 
howling apparatus, as in Mgcetes, The low brain -case is a 
character which is found in so many extinct Mammalia belonging 
to many different orders that it weighs neither one way nor 
the other in considering the systematic position of the animal. 
The shape of the molars, which are three in each half of each jaw 
as in other Lemurs, is, according to the discoverer, like that of 
the genus Lepilemur. The incisors and the canines are not 
known Of a still larger form, iL insigms, the molar teeth are 
known.^ 


Sub-Order 2. ANTHEOPOIDEA 

The Apes differ from the Lemurs in that the teats are 
always restricted to the thoracic region ; the orbit, though sur- 
rounded by bone as in the Lemurs (and in Txipaia, a very Lemur- 
like Insectivore), does not open freely behind into the temporal 
fossa as in Lemurs (except Tarsuis), The lachrymal opening is 
inside the orbit instead of outside, the cerebral hemispheres 
are more highly developed, and conceal, or nearly conceal, the 
cerebellum ; the upper incisors are in close contact ; a few other 
points are mentioned under the description of the characters of 
the Lemurs. There are altogether about 212 species of Monkeys 
and Apes. They are tropical and subtropical in range, and, with 
but few exceptions, are impatient of cold. 

The Monkeys are primarily divisible into two great divisions, 
which have been termed, on account of the characters of the nose, 

^ j^ML Trans, clxxxv. B, 1894, p. 15. 

® It seems to be possible that this great Lemur was extant so lately as 1658 , 
when a creature possibly answering to it was described by de Elacourt. 
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the Catarrhines and Platyrrhines. In the former the nostiils look 
downward and are close together ; in the latter they are separated 
by a broad cartilaginous septum, and the apertures are directed 
outwards. But numerous other points of difference separate these 
two groups of the Monkey tribe. The Catarrhines often have 
those remarkable ischial callosities, patches of hard skin brightly 
coloured ; the tail may be totally wanting as a distinct organ, as 
is the case, for instance, with the Anthropoid Apes ; there are 
often cheek pouches, so that, as Mr. Lydekker has remarked, if a 
Monkey be observed to stow nuts away in its cheeks for future 
reference, we may be certain that its home is in the Old World, 
for tlie Catarrhines are exclusively denizens of the Old World, 
while tlie Platyrrhines are as exclusively New World in range. 
Again, those of the Catarrhines which do possess a long tail, 
such as the members of the genus Cercocelus, never show the 
least sign of prehensility in that tail. The teeth of the Catar- 
rhines are invarialily thirty-two in number, the formula being 
I| C-] Pmi = 

In the Old-World Apes there is a bony external auditory 
meatus, which is wanting (as a bony structure) in the Platyr- 
rhines. The late Mr. W. A. Porbes pointed out that in most of 
the New-World forms the parietals and the inalars come into 
contact ; in the Monkeys of the Old World they are hindered 
from coming into contact by the frontals and the alisphenoids. 
The Platyrrhines may have the same number of teeth ; this is 
the case with the Marmosets, but in them there are three pre- 
molars and two molars; in the remaining New-World Monkeys 
there are thirty-six teeth, but of these three are premolars and 
three molars. 

Not only are these two groups of the Primates absolutely 
distinct at the present day, but they have been, so far as we 
know, for a very long time, since no fossil remains of Monkeys 
at all intermediate have been so far discovered. This has led to 
the suggestion that the Monkeys are what is termed diphyletic, 
that tliey have originated from two separate stocks of 
ancestors. It is hard, however, to understand on this view the 
very great similarities winch underlie the divergences that have 
just been mentioned. But, on tlie other hand, it is equally hard 
to understand how it is that, having been separated from each 
other for so long a period, they Jmve not diverged further in 
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structure than they have. The Platyrrhines seem to stand at 
the base of the series. This is another example of the existence of 
archaic creatures in South America. 


Group I. PLATYBRHINA, 

Fam. 1. Hapalidae. — We may begin the account of the 
Platyrrhine Monkeys with the Hapalidae or Marmosets ; for this 
family is structurally lower than the rest. They have thirty-two 
teeth, arranged as in the following formula : I|- 0-^ Pm | M-|- = 32. 
The molars have three mam tubercles, and not four as in the 
higher forms. The digits are for the most part clawed, not 
nailed, as in the higher types ; the great toe alone bears a flat 
nail. The tail, too, is ringed, a condition which is characteristic 
of many of the lower groups of mammals, but not of the higher 
Apes. The cerebral hemispheres are smooth, but this is a matter 
rather connected with their small size, than with low zoological 
position. The tails of the Marmosets, unlike those of so many 
other American Monkeys, are not prehensile though they are 
long. 

The genus Hapcde is broadly distinguished from the other 
genus, Midas, by the fact that the lower incisors slant forwards 
as in the Lemurs. They are small, soft-furred, long-tailed 
Monkeys, familiar to every one. There are some seven species, 
which are entirely restricted in range to Brazil, Bolivia, and 
Colombia, one species only, IT. pygrriaea, extending northward into 
Mexico. 

' Of Tamarins, genus Midas, there are rather more species — 
about fourteen. They are South and Central American in dis- 
tribution. Since both these genera are arboreal in habit, it is 
extraordinary that they have not the prehensile tails of their 
American allies. As, however, the late Mr. Bates observed an 
. individual of the species M, nigricollis fall head-foremost from a 
height of at least 50 feet, alight on its feet, and run off as if 
nothing in particular had occurred, it is evident that no extra 
prehensile powers are absolutely necessary. Some of the Tamarins 
have a long mane ; this is well seen in M. roscdia, or rather in 
^ M, leoniTius, which, if not identical with it, is at least very closely 
allied to it. The name is obviously derived from the character 
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referred to, and the Monkey, originally described by the traveller 
von Humboldt, is said to have “the appearance of a diminutive 
lion JM. hicolor is an example of the species with no mane, 
but with a patch of white round the mouth, looking like “a ball 
of snow-white cotton ” held in the teeth. 

Fam. 2. Oebidae— The remaining American Monkeys are 
comprised in the family Cebidae. This is to be distinguished 
from the last by the fact that there is an additional molar, thus 
making thirty-six teeth in all. The tail, sometimes very short, 
is more generally long and highly prehensile, being nude at the 
extremity, which part is tlierefore especially prehensile; this 
state of affairs is often to be seen in animals with prehensile 
tails. Ihe Cebidae, though for the most part larger than the 
Marmosets, never approach in size the Old-World Apes. 

Typical of the family is the genus Oeius, including the 
‘ Capuchin ” Monkeys, and consisting of nearly twenty species ; 
the taiir%bugU prehensile, is covered with hair to the tip, a fact 
which is indicative of a less perfect prehensihty than is exhibited 
in some Monkeys with a naked under surface to the tip of the 
tail. The thumb is well developed. The genus ranges from 
Costa Eica to Paraguay. The commonest Monkey which accom- 
panies the street organs of this country is a Oehus. It is a 
popular delusion that these and other monkeys are purely 
vegetable-feeding animals. Gelnts is in fact particularly fond of 
catorpillars, as are also the Marmosets. 

Allied to Oebns is Laijothrix, the Woolly Monkey, of which 
L. humholdti is the best-known species, there being indeed but 
one other. It is a larger and heavier animal than any species of 
Oelus ; and the Hare -like woolliness of the fur suggested its 
scientific name to its original describer, von Humboldt. It has 
a perfectly prehensile tail, naked at the tip. The thumb and 
great toe are well develoi)ed. These are purely fruit -eating 
Monkeys, and are known as “ Barrigudos ” by the Portuguese of 
the Amazon country on account of their prominent belly, due 
apparently to the immense amount of frmt consumed. They are, 
(tr were, much eaten by natives. 

' Braohytcles is a little-known genus, connecting the last with 
the next genus. The under fur is woolly ; the thumb is small 
or absent. The tail is naked below. 

The Spider monkeys, Aides or Coaitas, have been described as 
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the most typically arboreal of American monkeys. The use of 
the prehensile tail can frequently be studied in living examples 
in the Zoological Society’s Gardens. With this “ fifth hand ” the 
Monkey feels for a place to grasp, and securely twists its tail 
round, moving it with the greatest ease from point to point. 
When the tail is being thus used it is carried erect over the head. 
The fact that this genus possesses no functional thumb is thought 



Fig *265. — Spider Monkey. Ateles ater. 


to be associated with the extreme perfection of its adaptability to 
an exclusively arboreal life. The hand without a thumb can 
act as an equally efficient hook for suspending the body ; and 
what is useless in nature tends to disappear. These Monkeys 
have a wide range, extending from Mexico in the north to 
Uruguay in the south. There are ten species. The flesh of 
many Monkeys is eaten not only by natives but by Europeans ; 
but the Spider Monkeys are said to furnish the most sapid food 
of all. 

The Howhng Monkeys, genus Ifycetes, have also received the 
appropriate generic names of Alouatta and Stentor, The former 
of these two names, indeed, is that which should properly be 
applied to the genus. But Mycetes is perhaps better known. 
The “ howling ” is produced by saccular diverticula of the larynx, 
larger than those of other American Monkeys, such as Ateles, 
where, however, they are also developed. The hyoid bones, too, 
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are enormouKly enlarged and cavernous, while the jaw in order 

to accommodate and protect these various structures — is unusually 
large and deep. The Howlers are furnished with a fully pre- 
hensile tail. The thumb is present. They are described as 
l)cdng the most hideous in aspect of the American Monkeys, and 
of the lowest inttdligence, with which latter characteristic is 
associated a less convoluted brain than m Ateles, for example. 
Tlu^ noise produced l)y these Monkeys is audible for miles, and 
is said not to I)o due to (emulation, i.c. not to be comparable to 
singing or talking, l)ut to serve to intimidate their enemies. 
Till*, story told of tlu‘so and other Monkeys with prehensile tails, 
tliat tlu*y <*.ross rivers by nnuius of a l)ridge of intertwined Monkeys, 
is appanmtly d(‘Void ol* truth. There are six species, which are 
(\‘.nlval and Soutli American in range. 

'riic. Stpiivrel Monkeys, genus ChrysothrLXj are small creatures 
with a long hi‘.ad, tln^ occiput iirojecting. Their tail, though long, 
h IS nti nakctl area at the extremity and is non-prehensile. It is 
a remarkahh^ fact that the pro])ortions of tlie cranium as compared 
with the, fa(u*. are greater, not only than in other Monkeys, but 
than in Man himself. The thumb is short, but not so short as 
in the. Spider Monkeys. The cerebral hemispheres are very 
smooth ; hut, as alreatly remarked, this is a matter of size, and 
not of low position in the series. It may appear at first sight 
that this statenu‘ut contradicts the one made concerning the 
Howlers. But the. latter are large Monkeys, and therefore ought, 
HO to speak, to have a more complex brain ; but they have not. 
hike so many of the American Monkeys, tlie Squirrel Monkeys 
are gregarioUH, and, in spile of their tads, arboreal. They are 
largely instuit-foetlers, and also catch small birds and devour 
eggs. There are four species, of which 0. hcinrea is the commonest, 
uml is (‘unstautly an inmate of the Zoological Society’s Gardens. 
Hutnbohll uHHerte<l of it that when vexed its eyes filled with 
tears; but Darwin did not succeed in seeing this very human 
expression of an emotion. 

ihdlithrix is a genus not fax* removed from the last, and, bke 
it, tjceurs both in Central and in South America. It is chiefly 
U) he distinguished from OhryBothTix hy the non-extension hack- 
wards of the head, and by tlie more furry character of the tail 
The lower jaw is leather <leep, as in the Howlers ; but there is 
nut, or there has not been discovered, a howling apparatus like 
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that of Myaeto^, Nevertlieleas Trotessor Weldon^ has found in 
a female of G, gigot a patch of ossification on tlie tliyroid cartilage 
of tho larynx which may be an indication of something more in 
tlu^ male. There are eleven species. 

jYgrHpithen(,% the Dorouconli Monkeys, is a genus of some- 
wliat rjcmuriuc a])pearanco, caused by their large eyes. But they 
reminded Bates of an Owl or a Tiger-cat ! They have a long, but 
not ])rel\tinsile tail. As in the Marmosets, the lower incisors 
project forwards in a Lemurine fasliion. The thumb is very 
short. A peculiarity of this genus is the twenty-two dorso- 
Inmbar vc^rtebrae. As in Chrysothrix, but not as in Gallithrix, 
the hemispheres of the brain are smooth. There are five species, 
of which one occurs so far north as Nicaragua ; the rest are 
Brazilian, ox tending down to the Argentine. 

Th(^ 0\iakari Monkeys, Jinf^chywifs^^ are, as the name denotes, 
short -tailed forms. Two species, IL ruhieundm and JB. cahus^ 



Ki<}. tiiltl.— lUMl-factMi Oimkari. JhrfcJnfifruft ruhtnwhf^* x i* 


have bright rod faces ; li. melanoce})halim has a black one. 
There is a stnall thumb. The brain is fairly convoluted, and is 
to bo specially compared with that of CehuB and Pithma. The 

^ on Oallithrijs tjlifot,** ProQ. ZmU aVoc. 1884, p. 6. 

PVirbcs, Proc, ZoqL 1880, p. 639. 
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species B, rubimndus at any rate has an absolutely as well as 
a relatively greater length of intestines and caecum than any 
other American Monkey known. 

Not the least remarkable fact about these Ouakari Monkeys is 
their distribution in South America. We cannot do better than 
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traversed by the Eio Negro ; the Bald-headed Ouakari appears 
to confined to the triangle formed * by the union of the 
Amazon with another afiluent, the Japura , and the Eed Ouakari 
to the forests on the north bank of the Amazon opposite Oliven^a, 
and lying between the main stream and the Eiver I^a. Each of 
them evidently takes the place of the others in its particular 
district. Of this peculiar kind of distribution few instances are 
known amongst mammals, but many somewhat similar cases have 
been observed in birds, reptiles, and insects.” 

The genus Pithecia, the Sakis, consists of five species with 
long bushy tails, which are non-prehensile. They are bearded 
and have a thumb. Like the last genus, Pithecut does n^^t 
extend into Central Ameifltea. The incisors xiroject forwards, and 
the lower jaw is deep, though the howling apparatus of JPi/cetes 
is wanting. The thin, closely-set, and projecting incisors are very 
suggestive of those of the Lemurs. Bmchyums is much like 
Pithecia in this respect, and both differ markedly from such a 
genus as Celus, where the lower incisors are vertical. An 
anatomical peculiarity of Pithecia is the breadth of the ribs. 
P. satanas is perhaps the best-known species, but all five have 
been exhibited at the Zoological Society’s Gardens. As its 
name suggests, P. satanas is entirely black ; it shows a curious 
point of difference from P. cheirojootes in its way of drinking. 
The latter species, as its name denotes, uses its hand to drink, 
while P. satanas puts its mouth to the water. P. alhinasa is 
black with a red patch on the nose, within which again is a 
small white patch. 


Group II. GATARPHINA, 

The Catarrhine Apes are divisible into three or perhaps only 
two families, the Cercopithecidae and the Simiidae, to which 
must be added the Hominidae. The Simiidae are sometimes 
spoken of as the Anthropoid Apes. 

Fam. 1. Cercopithecidae. — Of the Cercopithecidae there are 
eight genera (perhaps nine) to be recognised, which may be dis- 
tributed into two sub-families. The first of these two sub-families, 
that of the Cercopithecinae, has the following characters . — There 
are cheek pouches in which the animals store food temporarily. 




The stomach is simple and globtilar; this corresponds with a 
mixed diet. The tail is long or short, or practically absentj^ 

The most familiar genus is undoubtedly Maeacus. This 
includes all the common so-called Macaques, the Bonnet Monkey, 



Ui8 Pig-taUod Monkey, .etc. In this genns we *“1 *’“*** 

lueles are teger than the f pSdy 

Ischial callosities are well developed. The ^ ^ 

Asiatic, reaching as far east as Japan, mth t e excep 
Barbary Ape, M. mwis, also known as the Gibraltar Ap • 
arc altogether some seventeen species. 

i. douhttnlly indigenous to ^ 

however, definitely estabhshed there at 

fostered. It is a large Ape with no external tail, m wn 
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l)articular it is uiiiq^ue among the members of its genus. At one 
time its extinction on the Rock ” was nearly accomplished, but 
three individuals being known. In 1893 the Governor of 
Gibraltar informed Mr. Sclater that he had himself counted as 
many as thirty in one herd. Its depredations seem to have led 
to the expression of a wish in some quarters that the numbers 
should be thinned ; but feeling on the opposite side appears to be 
stronger, so that whatever was the actual mode of its introduction 
on to the ‘‘ Rock ” it will at any rate remain there unmolested 
for the present. 

M. tclieliensis is a species found in the Yung-ling Mountains 
in North China. It is, with the possible exception of M. sjpeciosus, 
the most northerly form of Monkey. It is interesting on account 
of the fact that like the Tiger of those regions it has put on an 
extra coating of fur to enable it to combat with the bitter 
winters. It is doubtful whether it is more than a variety of 
the Rhesus Monkey {M, rhesus). 

M. nemestrimiSj the Pig-tailed Macaque,"' is trained by the 
natives of the east to climb cocoa-nut palms and to carefully 
select and throw down only the ripe fruit. Sir Stamford Raffies 
aiiparently was the first to report upon this useful intelligence of 
the animal, and Dr. Charles Hose of Borneo has confirmed him. 

The Japanese Macaque (J£ sjpeciosus) is well known from the 
work of Japanese artists. It is the only species of Monkey 
found in Japan, and goes very far north. 

A rather rare form is M. leoninus. It has a short tail, and 
occurs in Burmah. M. silenus is distinguished by a ruff of long 
light-coloured hair surrounding the face. It is sometimes called 
the Wunderoo ; but this is apparently quite inaccurate, since that 
term is used by the Ceylonese for a Semnopithecus. Por those 
who wish a "pseudo-vernacular” name Dr. Blanford suggests 
Pennant's name of " Lion-tailed Monkey.” 

The commonest species of the genus are M. cynomolgus^ 
M. sinicuSf and M. rhesus. 

The genus Cercocehus, including those Monkeys known as 
Mangabeys, is confined to West Africa. They have always a 
long tail, quite as long as the body. The upper eyelids are pure 
white in colour. The ischial callosities are more pronounced 
than in the Macaques. In the Mangabeys also the hairs are not 
ringed with differently coloured bars, as is the case with both 
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Macaq[ues and GeTcojpitKecus^ giving to them the greenish hue 
which characterises so many of the last two genera. There are 
no laryngeal air sacs as in the Macaques. There are not more 
than seven species. 

The genus Gevcojpitheciis (the Guenons) represents in Africa 
the Oriental and Palaearctic Macaques 5 the genus has a long 
tail. Ihe cheek pouches are larger than in the genus Macacus^ 
1 he ischial callosities are less extensive than in that genus. A 
tooth character also distinguishes this genus from Macacus ; the 
last molar of the lower jaw has, as a very general rule, only 
four cusps instead of the five which are found m Macacus. The 
Bupraciliary ridges in the skull are by no means so marked as in 
the allied genera. 

One species, the Talapoin, G. talajpoin, has been separated into 
a distinct genus, MiopitJiecus, on account of the fact that the 
lower molars have only three tubercles instead of the usual four. 
But if this be done, then Gercopithecus moloney%, which has a 
lower molar with five tubercles, should also be separated. 

The genus Gercopithecus is limited to Africa, and its numerous 



Pig. 269. — Diana Monkey. Cercojpitliecus diana. x 


Hpocios have often a very limited range. They are freq[nently 
rather brightly coloured, ■with bine and white patches on the face. 
The Diana Monkey has a pointed white beard. Of the Yervet 
Monkey (U. lalanclii) a curious fact was noticed at the Zoological 
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Society’s G-ardens a year or two back : the young was observed to 
take both teats of the mother into its mouth at once. Mr. Sclater^ 
in a recent list of the group allows forty-seven species, of which 
thirty-three were examined by himself. Subsequently, however, 
the list has been reduced to forty by the sanae authority. One 
of the rarest species is C. stairsi, first described from a skin 
stripped from a specimen which lived for a short time at the 
Zoological Gardens. 

The genus Cynocephcdus (or Papid) includes the Baboons , and 
the scientific name indicates the Dog-like aspect of these animals, 
due to the projecting snout. Gynocephalus is confined to 
Africa and Arabia. Several of the species of the genus are well 
known. The Mandrill, C, mormon (or maimon), has blue ridges 
on the muzzle, the bridge of the nose being red. The animal 
lives in herds, and is ferocious and omnivorous. The Chacma 
Baboon, 0. porcarim^ is the largest of Baboons. It lives in South 
Africa in large herds. The Arabian Baboon, (7. hamadryas, is 
the Sacred Baboon of the Egyptians. The names of two other 
species, C, thoth and 0. anubis, serve also to remind us of the 
ancient Egyptians. There are altogether eleven species of 
Cynocephcdns. 

Gelada (or Theropithecus) is separated as a distinct genus. 
Though regarded as a Baboon, Garrod has pointed out many 
points of likeness to Cercopitliec%is?‘ The two species are, like 
the other Baboons, African. 

Cynopithecns niger is a small black Baboon from Celebes. It 
has swellings on the muzzle as in other Baboons, but differs from 
them in being a more amiable creature as well as in its smaller 
size. It has a rudimentary tail, smaller even than the small tail 
of the typical Baboons. It has, like them, ischial callosities. 

In the second sub -family, Semnopithecinae, the following 
characters are distinctive . — All the Apes of this group are slender 
in form, with a long tail. There are no cheek pouches. The 
stomach is sacculated ; it is divided into three portions. This is 
accompanied by an apparently more exclusively vegetarian diet 
than characterises other Apes, which mingle with their diet of 
fruit a large proportion of insects, eggs, etc. 

1 “ On a new African Monkey of the genus Gerco;^ithecuSj with a List of the 
known Species,” Zool, Soc, 1893, p. 243 ; see also p, 441. 

3 Froe. Zool, Soc. 1879, p. 451. 
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The first with which we shall deal is Colobus, contauiing 
the Monkeys known as Guerezas, These creatui'es are entirely 
confined to the African continent, and they are arboreal in habit. 
It has been attempted to show that their affinities are more with 
the ITatyrrhines than with the group in which they are really to 
be placed. In favour of regarding them as nearer akin to the 
American monkeys are only two facts of importance : the first is 
the practical absence of the thumb, which of course recalls the 



condition toleriBtio ot Atd6. ; in tie sscond 

in thoir wideness somewhat resemble those of the Platyrrto 

They are slender Monkeys with well-marked callosities. They 

have a complex sacculated stomach, resembling the large intestme 

’or:>ri ^.nnm.; i* » not divide 

like the stomach of a Euminant or of a Whale. 

by bLtilnl 

Tho And.* bnve » log«.d to tbe ff ckin 
wonndod, and seeing its capture and the 



568 


SACRED MONKEY OF THE HINDUS 


chXp. 


inevitable, carefully tears tbe latter, that its captors may not 
profit by it. The species of this genus are most abundant on 
the west coast of Africa. It is interesting that one species, 
G, Tcir'ki, is limited to the Island of Zanzibar, where, however, it 
is nearly extinct. 

The Holy Apes,'’ or Langurs, genus SeTnnojp'ithecus, are allied 
to the last, but they are Asiatic in range. The thumb is better 
developed, but still shorter than in other Cercopithecidae ; the 
callosities are small, and the cheek pouches are absent. There is 
a single large laryngeal sac, and the stomach is complex. 

This genus is, like the Tiger, often quoted as an example of a 
race supposed to be characteristically tropical, existing habitually 
in the coldest climate. A species of Semnopithecus has been 
observed climbing snow-laden branches at a height of 11,000 
feet in the Himalayas. There are some thirty species, which 
extend as far east as Borneo. 

The name Semnopithecus is derived from the fact that 
the Hanuman is regarded as sacred by the Hindus. The best- 



Fiq. 271. — Entellus Monkey or Hanuman. Semnopithecus mtdlus, x J. 

> 

known species of S&tn7Mpithecvs is tliis langiir or Hanuman, 
• « S. entdlus. Being regarded as a sacred animal, and with the 
advantage thus gained, it has become a fell nuisance in gardens 
and to crops. Though the veneration with which the Hindoos 
regard these animals will not allow them to slay them, they are 
exceedingly thankful to a European who will enable them to 
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commit a sin vicariously. This Ape has immense powers of 
leaping— a space of 20 to 30 feet can be cleared by them if 
one side, that from which the leap is taken, be considerably higher 
than the other. They are useful to the Tiger hunter, as they 
follow and hoot at this, their deadly enemy. S. schistaceus is a 
species which lives at great heights, not less than 5000 feet, in 
the Himalayas. 

The genus Nasctlis is hardly separable from the genus 
He*in>wpithecAi8, It is a Bornean animal, and is distinguished by 
a comical long nose, which not only suggests, but goes beyond, the 
a(iuiline nose of the human species. It is no doubt on this 
account that the Borneans, unconsciously imitating our habit of 
(‘■omparing “ natives in general to Monkeys, call it by a name 
which signifies “ white man/' Bhinopithecus has also a long, but 
a more definitely upturned nose. 

Fossil Monkeys. — Several of the existing genera of Old-W orld 
Apes are also known to have existed in past times ; in some cases 
their past distribution indicates a greater range. Thus Macacus 
i« now represented — and that doubtfully — in Europe by the 
Barbary Ape alone. But from Montpellier have been unearthed 
tho remains of M, ptisms, from Phocene beds. The Asiatic 
HemnopithecAifi is known to have lived during the Pliocene period ; 
its rtmiains are discovered in France and Italy, as well as in 
Asia. In addition to these existing forms, a number of totally 
extinct Old-World genera are known. The rich formation at 
Pikermi near Athens has produced Mesopithecus pentelici; this 
Monkey has a skull which recalls that of Semnopithecus, while 
the stout limbs are rather Macaque-like. As is the case with 
many living Catarrhines, the males have stronger canines. The 
animal had a long tail. 

An analogous annectent character is shown by the Italian 
fossil, OfcopithBcus hdTriboUL This animal was referred by one 
palaeontologist to the Man-like Apes, by another to the Cerco- 
pithecidae. It suggest! a common ancestral form, and is Middle 
Miocene in horizon. 

Just as there are no Platyrrhine Apes in the Old World so 
there are no Catarrhines met with in a fossil condition in the New 
World ; the two great divisions of the Apes were as distinct in 
tho past, so far as we know, as they are now— a strong argum^t 
in favour of those who would derive them from two sources. The 
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existing genera, Gelus, Mycetes, and Oallitlirix, now living in South 
America, are also known in a fossil state. The extinct genus 
Ho'inunmlus is known from the Tertiary strata of Patagonia, and 
an apparently allied form is Antlirojpojps. These creatures, how- 
ever, are at present far from exhaustively known. 

Fana. 2. Simiidae. — The Anthropoid, or Man-like Apes,^ 
may be separated 'from the lower Apes as a group, Simiae, 
or perhaps better, on account of the after all slender points of 
difference, a family Simiidae, which has the following distinctive 
characters. 

Though arboreal creatures for the most part, these Apes, when 
they come to the ground, progress in at least a semi-erect fashion. 
Moreover, when they, as is usually the case, put their hands 
upon the ground to aid in walking, they do not rest as do the 
lower Apes upon the flat of the hand, but upon the back of the 
fingers, None of the Anthropoids has a tail, or cheek pouches. 
Ischial callosities are only seen in the Gibbons. There is 
commonly a laryngeal pouch, which is of large size, and aids in 
the production of the generally loud voice of these creatures. 
The hair is rather more scanty than in the Cercopithecidae, which 
is an approach to Man. The placenta differs in detail from that of 
the lower Apes, and is exactly like that of Man. These Apes show 
as further differences from the underlying Cercopithecidae, the 
greater length of the arms as compared with the legs, and the 
presence of a vermiform appendix to the caecum. In the latter 
but not the former character they agree with Man, whom we 
shall place in a separate family, Hominidae. The Anthropoid Apes 
are entirely Old World and intratropical in range at the present 
time. 

The Gibbons, genus Jffylobates, stand quite at the base of the 
series of existing Anthropoid Apes. They are the smallest and 
the most purely tree-frequenting of all the members of that 
group. Connected with this habit is the structural pecuharity 
that their arms are proportionately longer than in the other 
Anthropoids. The affinity of the Gibbons to the Catarrhines is 
proved by the presence of distinct but small ischial callosities. 
The arms are so long that when walking upright the hands 
reach the ground. The hallux is well developed. The ribs are 
thirteen pairs. In the skull the chief noteworthy character as 

^ See the hooks quoted ou p. 576 (footnote). 
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compared witli other Anthropoids is the fact of the large size of 
the canines, which are of equal or nearly equal size in the two 
sexes. The molars on the other hand have been particularly 



Fia. 272. — Hoolocli. Nyldbates hoolocK x 


<'()UilHUvd those of Man. The brain is simpler than in the 
hiJ^her forms. Ihtt it is not clear that this may not he a case 
of dimiuiahed complexity of convolution going hand in hand 
with smallness of size. 

The (libbous range tlirough south-eastern Asia from Assam 
iMul Burmah to Hainan. The number of species is a little 
doubtful. It is clear that in the first place we may distmguish 
the Siamaug, H. syndmtylus, which indeed some regard as a 
separate genus. It is mainly to be defined by the syudactylous 
character of the second and third toes ; they are united by skin 
aa far as the last joint. The Hainan species, .ff. hainanus,^ 
prolHibly distinct, and the following names have been ^^en 

lariau. other epeeies or ra«a, viz. B. B . ^ 

ttetm Jf. Inr, IL hooloch. These animals can walk erect , an 

‘4hen’ they do so, the big toe is separated as in ^ 

nr at least uubooted man. The voice is well kno%vn to be loud. 
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and it is a curious fact that the Siamang, which has a large 
laryngeal pouch, is not excelled in this respect hy species in 
which this sac is not developed. 



Fig. 273. — Cerebrum of the Gibbon (Iiateral aspect.) cc\ cx", Anterior 

and posterior central convolution ; /i, interparietal fissure ; f)\ frontal lobe ; 
f.s, Sylvian fissure ; oc, occipital lobe ; pa, parietal lobe ; s.c, fissure of Rolando ; 
tp, temporal lobe ; fronto- orbital fissure. (From Wiedersheim’s Structure of 

Mmi . ) 

Of Gorillas, genus Oonllob, there is but one species, which must 
apparently and rather unfortunately be called Gorilla gorilla. 

The misfortune is double : in the first place the repetition of 
the same word as both generic and specific appellation is tiresome 
to the ears and barbarous in its suggestion ; in the second place 
it is now well known that the “ Gorilla ” of Hanno, observed by that 
Carthaginian voyager on an island off the African coast, was not 
a Gorilla at all as the word is now understood, but probably a 
Baboon. The external aspect of this great Anthropoid is familiar 
from many reproductions. The male, as is usual, is larger than 
the female, and his characters are more pronounced. 

The face is naked and black, and the skin generally is deep 
black, even at birth. The ear is comparatively small, and is 
adpressed to the side of the head ; it is altogether more human 
in form than that of the Chimpanzee, and this statement applies 
also to the rudimentary condition of the muscles of the ear, 
which are more rudimentary than in the Chimpanzee. The nose 
has an obvious median ridge, and is thus pronounced as an external 
feature ; the nostrils are very wide. The hands and feet are 
short, thick, and broad ; the digits are webbed. In the foot the 
heel is more apparent than in other Anthropoids. It is not. 
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however, so marked as in Man, and the phrase ‘‘Ex pede 
Herculem ’’ has been aptly supplemented by “ Ex calce hominem ” 
The hair upon the head forms a kind of crest, which can be 
elevated when the animal is enraged. The neck is thick and 
short, and the beast has massive shoulders and a broad chest. 

If it were not for the fewness of the Anthropoid Apes, and 
their nearness to Man, it is doubtful whether the Gorilla would 
be ranked as a distinct genus, ^ for in internal structure it is 
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than some Gorillas. But the average is undoubtedly as stated. 
It is to be noted that there is a correspondence between cranial 
ca,pacity and size of palate, the correspondence being converse, i.e. 
the greater the brain the smaller the palate. This applies to 
Man as compared with his Ape-like relatives, but does not apply 
so accurately to the Gorilla, which has a more extensive palate 
than the Chimpanzee ; its “ brute development ” is much greater 
than that of the Chimpanzee. ITot only is the palate larger, but 
the molar teeth, slightly different in form, are also larger and 
stronger. This is so plainly marked that '' one may say almost 
with certainty, that any upper molar tooth over 12 mm. in 
length is that of a Gorilla, and under 1 2 mm. is that of a Chim- 
panzee.” In the skeleton generally it may be said that the 
crests for muscular attachments upon the bones are greater in 
the Gorilla. The nasal bones are more like those of lower Apes 
in their length, and they have a sharp ridge more marked than 
in the Chimpanzee, which, however, disappears in aged animals. 
It is a curious fact that Gorillas often have a “cleft palate,” 
owing to the failure of the palatal part of the palatine bones 
to meet completely. The general conformation of the skull is 
less brachycephalLc in the Gorilla. 

The limbs show a number of small differences, which are 
associated with a more completely arboreal life in the Chimpanzee 
as compared with the Gorilla. The latter is approaching the 
human way of life. In spite, however, of these differences, no 
hard and fast lines of divergence can be laid down between the 
two African Anthropoids, for it appears from the many memoirs 
that have been written upon both that “there is scarcely a 
feature in any muscle or bone found in one animal which is not 
also found in the other.” The heel of the Gorilla has already 
been referred to. This is, of course, associated with a plantigrade 
and thei’efore non-arboreal mode of progression. Certain of the 
muscles of the calf of the leg attached to the heel show a more 
human arrangement in the Gorilla than in the Chimpanzee. It 
is interesting to find that the muscles of the little toe are 
diminishing in the Gorilla as in Man. This is most clearly due 
to terrestrial progression and we may apply the same explanation 
to Man and ignore tight boots ! The arm of the Gorilla is less 
adapted to arboreal progression. Its proportions differ from those 
of the arm of the Chimpanzee in that the fore-arm is shorter. In 
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both animals the thumb is not of much use, and this digit is 
more retrograde in the Giorilla, not only in proportionate length 
but in its muscular supply. The hip girdle tells the same tale. 
It is broader in the GoriUa, and the glutaei muscles are more 
prominent, all these features being connected with the more 
erect gait. 

The brain of both animals have been studied, but not in the 
ease of the Gorilla from a sufficiently large number of examples to 
make any generahsations of great value. On the whole, the 
Gorilla has the larger brain, but this must be discounted by the 
fact that it also has the larger body. It is a remarkable fact that 
the Gorilla’s hver is much more like that of lower Apes than the 
liver of other Anthropoids. It has, as has the Chimpanzee, 
huyngeal sacs. The general conclusion concerning the relative 
position of the two African Anthropoids seems to be that the 
Gorilla is the more primitive , and as thus it must approach more 
iK'arly to the original parent than does the Chimpanzee, it may be 
said that it also comes rather nearer to Man, since the Chimpanzee 
has travelled away from the common stock on another line. The 
detailed hkenesses to Man, however, are not to be unduly dwelt 
vipou ; for they mainly come from a tendency to assume the 
plautigmde mode of progression. 

In mental characteristics there is the widest difference be- 


tween the two Apes that we are considering. The Chimpanzee 
is lively, and — at leiist when young — teachable and tameable. 
The. Gorilla, on the other hand, is gloomy and ferocious, and 
{piitu uutamoable. When angry the Gorilla beats its breast, a 
statement that was originally made, we believe, by M. du Chaillu, 
but which has been disputed, though it appears to be perfectly 
true. A young Gorilla, exhibited some time since in the Gardens 
of the Zoological Society, could be observed to do so. The ciy 
of the Chimpanzee is different from the “howl” of the GonUa. 
An immcuHO amount has been written upon the w^s of tiiis 
animal in its own home, including much that is legendary, ihe 
Gorilla has been said to lurk in the depths of the forest, and to 
stretch down a prehensile foot to grasp and strangle an un- 
fortunate black man passing below. It is said, too, to vanquish 
the Kleuhant by hitting it hard upon the trunk with a stout 
stick, and to crumple up the barrel of a rifle with its powerful 


teeth. 
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Apart from the doubtful '"Pongo” and '"Engeco” of Andrew 
l^ttel, our first intelligence concerning the Gorilla is due to Dr. 
Savage, after whom, indeed, the late Sir Eichard Owen called the 
animal Troglodytes saragei, a name which has to be abandoned 
in favouriff an earlier name. 

The Gorilla is limited in its distribution to the forest tract of 
the Gaboon, It goes about in families, with but one adult male, 
who later has to dispute his position as leader of the band with 
another male, whom he kills or drives away, or by whom he is 
killed or driven away. The animal is said to make a nest in a 
tree like the Orang ; but this statement has been questioned. 

It feeds upon I3ie berries of various plants, and upon other 
vegetable substances ; there is apparently not so marked an 
inclination for animal food as is exhibited' by the Chimpanzee. 
In search of their food they wander through the forest, walking 
partly upon the bent hand, and progressing with a shuffling gait. 
It is noteworthy that the Gorilla has been said to walk upon the 
palm of the hand and not upon the back, as is the case with the 
Chimpanzee. It can readily assume the upright posture, and, 
in this case, balances itself largely with it^ arms. Professor 
Hartmann, however, states that the back of fti&*hand is also used. 
Unlike most or many wild beasts, the Gorilla exhibits no desire 
to run away when he views a human enemy. Dr. Savage 
remarks that when the male is first seen, he gives a terrific yell, 
that resounds far and wide through the forest, something like 
kh-ah ! kli-ah 1 prolonged and shrill.” This is accompanied by 
offensive tactics, which the natives do not willingly encounter. 
When making an attack the GoriUa rises to his fefet, and as a 
full-grown animal reaches a height of^ome'five feefe.heis a most 
formidable antagonist. The attack of one of these animals is said to 
be made with the hand, with which he strikes his adversary to the 
ground, and then uses the powerful canines. The beating of the 
breast which heralds an attack is a .statement made by M. du 
Ohaillu. It has beesa^ denied with a vigour and asperity quite 
incommensurate with the importance of the matter.^ 

The Chimpanzees, genus Anthropojgithecus (or Troglodytes)^ are 


^ For accounts of the habits of the Gorilla, compiled from various sources, see- 
Hartmann’s “Anthropoid Apes,” International Soient. Ser. London, 1885 ; H, 
0. Forbes, “Monkeys,” in Allen’s Naturalists' Series, London, 1894 ; and Huxley, 
“Man’s Place in Nature,” vol. vii. of Collected JSssays, London, 1894. 
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to te distinguished from the Gorilla bj the characters mentiohpd 
in the account of the latter animal. Briefly, summed up they, 


fr. 



Fia. 275. — A, Cerebrum of a female Chimpanzee two years old. x J. (Dorsal aspect, 
showing asymmetrical development.) c.c', cA\ Anterior and posterior central con- 
volutions ; interparietal fissure ; f,l, the longjtudmal fissure ; /.^o, parieto- 
occipital fissure ; ft, frontal lobes ; on, occipital 0S5es; a.c, sulcus centialis. B, 
Brain of a female Chimpanzee two years old. (Lateral aspect.) cb, Cere- 

bellum ; c,c\ c.c\ anterior and posterior central convolutions; fr, frontal lobe; f.s, 
fissura Sylvil ; fs, island of Reil ; md, medulla oblongata ; oc, occipital lobe ; pa, 
parietal lobe ; $.c, sulcus centralis ; tp, temporal lobe. (From Wiedersheim’s 
i^inteture qf Man.) 

are mainly as follows : — The ears are large, and generally stand 
out from the head ; but there are exceptions to be noted pre- 
VOL. X 2 p 
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sently. The pigmentation of the is not always so pro- 

nounced as in the Gorilla. The nasal bones are shorten The 
skull as a whole is more brachycephalic, and the molar teeth are 
smaller. The hands and feet are much longer, the animal being 
more purely arboreal than the Gorilla. The female Chimpanzee is 
slightly smaller than the male, but the great disparity observable 
in the Gorilla does not characterise its ally. The animal, like 
the Gorilla, has large air sacs. 

Chimpanzees are entirely restricted to4&.frica, and though 



Fig. 276. — SMI of Chimpanzee. Ani!kff'o^o;pith^us troglodytes, x J. 
(After de Blainville.) 


they appear to extend witljjer farther east than the Gorilla, the 
forest-clad region of the equatorial belt is their home. 

It has been mentioned in treating of the Gorilla that the 
main feature of this animal, which afford# a constant difference 
from the C himpanz ee, is its gloomy and ferocious manner. The 
Chimpanzee, on the other hand, is lively and playful, though 
often maliciously so, and quite tameable, as many instances — 
particularly the notorious “ Sally ” of the Zoological Gardens — 
show. The earliest mention of animals that are probably CHim- 
panzees, is to be found in a work upoi; the JKisa^om of Congo, 
published in 1598. Inr a cut illnstrAting that work, and of 
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twhich a part is reprodue^ in Professor Huxley’s essay referred 
to below, ^ the Apes, which correspond roughly in their appearance 
to Chimpanzees, are represented as being captured by the device 
of limed boots, which the Apes are putting on. This idea has 
been subseq^uently imitated and acted upon. A little later, Andrew 
Battel wrote of the Pongo and of another creature the Engeco. 
This latter, whatever may be the case with the former, is in all 
probability the Chimpanzee, since the word ’Hchego, now apphed 
to those creatures, seems to be the same word. Erom this seems 
also to be derived the sailor’s term Jacko.” Whether there axe 
or are not more than one species of Chimpanzee, is a matter 
which has exercised and perplexed natmalists. That there are 
plain differences of external features, at any rate between in- 
dividuals, is perfectly clear. We are justified in recognising 
three forms, l)ut the question of their specific distinctness may 
for the present be held in reserve. The commonest of these is 
the variety known as A. troglodytes. This is frequent in mena- 
geries, though the specimens on view are nearly always young 
and small. The face and the hands are flesh-coloured, and the 
ears are very large. The black hair gets a reddish tinge on the 
flanks. The second variety is that which was termed by du 
Chaillu Troglodytes Tcooloo-hmiiba, This animal appears to be 
also the 1\ wulmji of MM. Gratiolet and Alix,^ and to be identical 
with two Apes known by the names of '' Mafuca ” and Johanna.” ^ 
The former of these was exhibited in Dresden, the latter at 
Messrs. Barnuin and Bailey’s show. The two animals have been 
carefully studied. They differ from the common Chimpanzee by 
the dark colour of the face, and in the case of Mafuca the ear 
was Gorilline in form. So too was the ear of A. aulwyi, while 
Johanna has a larger one. These features have led to the sug^- 
gestioii that the Kooloo-kamba was the result of a mesalliance 
between a Gorilla and a common Chimpanzee. 

It has at any rate been stated that the two^ Anthropoids do 
go about in company ; but there seems to be little doubt that 
there is no (luestion here of a hybrid. Dr. Keith’s careful 
studies'^ upon Johanna have demonstrated the impossibility of 

Man’s Place in Nature,” vol. vii. of OolUcUd JSssays^ London, 1894. 

® Hartmann’s ** Anthropoid Ajies,” in InierTuUional Sci. iSer, London, 1886. 

® Mm* Aroik* Mm, Mist, Mat, Paris, ii. 1866. 

* J^ooL i^oc, 1899, j). 206. 
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regarding this Ape as anything but a Chimpanzee. The animal 
has the ways and manners of the Chimpanzee ; has a cry exactly 
like that of A. troglodytes ; does not beat her breast like a Gorilla 
when annoyed. Anatomical knowledge, however, of this specimen 
is at present wanting. 

Anthrojpojoithecus calvus ^ seems to be at least as much entitled 
to distinction as the last. It was originally described by du 



Fig. 277. — Young Orang-Utan. Siima satyms Z&ttschrift fUr Mhnologie {Anth/ropolog, 
Oesellschaft)^ Bd. viii. (From Wiedersheim's Structure of Man.) 

Ohaillu; but Dr. Gray who examined the skins thought that the 
baldness was accidental, and then after this wise caution pro- 
ceeded to describe, under the name of A. vellerosus, perhaps the 
“worst” species of Chimpanzee that has been added to the 
unnecessarily long list of "species” of Chimpanzees. To this 
variety belonged " Sally ” ® of the Zoo, whose intelligence has been 
celebrated by the late Dr. Eomahes. The form is characterised 

^ See also Duckworth, JProc. Zooh Soc. 1898, p. 989. 

® For the structure of this Ape see Beddard, Trcm^. ZooL Soc. sdii. 1898, p. 177 j 
and for experiments on her intelligence, Eomanes, Proc, Zooh Soc. 1889, p. 316. 
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by its intense blackness, the red reflection of other Chim- 
panzees not being visible; also by the bald head, whence of 
course the name. The nostrils of this Ape, as of Johanna, were 
somewhat expanded, and thus present a certain likeness to the 
Gorilla. But there can be no suggestion that A. calms is the 
product of a union between the two African Anthropoids. As is 



Kki. 27S.— Youiig C)ranK-'t>Hun. tSimtM satyrus. Zntschnftf^iT Mthnologie{AnthrojQolog. 
(imlhcluijt), Bel viii. (From Wiedersheim’s Stmeture of Mm.) 


the case with fJohanna, Sally was given and enjoyed animal food 
on occasions. It is a curious fact that both Sally and Johanna 
appear to have been colour-blind. 

The Orang Utan, genus Simia, has but one definable species, 
viz. S, satyrm. . The supposed species of Owen, S, mono, cannot 
1)6 satisfactorily defined. Plenty of other specific names have 
also been given to what is in all probability but a single species 
of large Anthropoid A])e inhabiting the islands of Borneo and 
Sumatra. 
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The name Orang-Utan, now applied exclusrveiy to the subject 
of the present description, was formerly applied ajjso to the 
Chimpanzee, and to that animal, moreover, under the latinised 
version of Homo syhestris. The Orang is a large and heav^. Ape 
with a particularly protuberant belly and a melancholy expression. 
The face of the old male is broadened by a kind of callous expan- 
sion of naked skin at the sides. The colour of the animal is a 



Fig. 279 —Skeleton of Orang satyrus, (Alter do Blaiuville.) 


yellow brown, varying in the exact shade. The ears are parti- 
cdarly small and graceful in appearance, pressed closely to the 
sides of the head The head is very brachycephalic. The arms 
are very long, and when the animal is in the erect posture they 
reach as far as the ankle The hallux is very short and usually 
destitute of a nail. It is a curious fact that the head of the thigh 
bone is unattached by a ligament td the socket of the pelvis in 
which it articulates, a** stat^ of affairs which may give the limb 
greater freedom in movement, but does not add to its strength ; 
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indeed, the’^Orwig has been described as moving with laborious 

caution. ’ . . , 

T Viii? Ape inhabits flat and forest-clad ground, and lives maimy 
in the trees. The male leads a solitary life except at the pamng 
season, but the female goes about with her family. On the 
ground the Orang walks with no great ease, and uses his arms as 
crutches to swing the body along. Even on trees the rate of 
progress is not rapid, and is accomplished with careful investiga- 
tions as to the capabilities of the branches to bear his weight. 



280.— A, Skull of a young Orang-Utan. Simla satyt'us. (One-third natural size. 
, Skull of an adult Orang-Utan. (One-third natural size.) (From Wiedersheim 


Stmcture of Man,) 


The “ Man of the Woods has been stated to build a hut in trees. 
This is an exaggeration of the fact that it constructs a temporary 
nest. 

One of these nests has lately been described elaborately by 
i)r. Moebius. It was found (by Dr. Selenka) on the fork of a 
tree at a height of 11 metres from the ground. Every night, as 
it appears, or every second night, the animal constructs a new nest 
for himself, abandoning the old one. So numerous, therefore, are 
these nests in localities frequented by Orangs, that a dozen can be 
readily found in a day. The particular nest which Dr. Moebius 
examined was 1*42 metres long, and at most ‘80 metre broad. It 
was built of about twenty-five branches, broken off and laid for 
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the most part parallel to each other. Above this framework a 
number of loose leaves lay. Tfiere is no doubt, therefore, that 
these nests are not.#by any means elaborate structures, and tfiat 
they only serve as sleeping-places, and not as nurseries for the up- 
bringing of the young, as has been asserted. 

The Orang seems to be usually of a fairly mild disposition ; it 
will rarely attack a man unprovoked. But: Dr. Wall^e, who has 
accumulated a large number of observations upon these anitaals, 
describes a female Orang who " on a durian tree kept up at 
least ten minutes a continuous shower of branches, and of the 
heavy-spined fruits as large as 32-pounders, which most effectually 
kept us clear of the tree she was on. ''^he couji be seen breaking 
them off hnd throwing them down with every appearance of rage, 
uttering at intervals a loud pumpii% grtot, aM evidently mean- 
ing mischief.” The name given by the Dyaks to Jfhe OraJl^ is 
Mias Pappam^ 

Fossil Anthropoid Apes. — Undoubtedly the most interesting 
of fossil Anthropoids is the now famous Pithecanthropus erectus. 
Our knowledge of it is due in the first place to Dubois.^ But there 
is hardly an anatomist or an anthropologist tsho has not had his say 
upon this regrettably very incomplete remnant. The creature is only 
known by a calvarium, two separate teeth, and a femur. And the 
femur, moreover, is diseased. M. Dubois discovered these remains 
in the island of Java in andesite tufa of Phocene or at least 
early Pleistocene age. The remains were found in company with 
Stegodon, which is now extinct, and Hippopotamus, '^ich is no 
longer foimd in that part of the world. The name Pithecanthropus 
was given to it by the discoverer in order fo furnish with a 
definite habitation and a name the theoretical Pithecanthropus of 
Haeckel. Even the most particular of .students of mammalian 
nomenclature will hardly object toj[^' utilisation of a name for a 
second time which is with some Nearness a nomen nMum ! 
The animal when erect must have stood ^ feet inches high. 
The contents of the cranium Jiave bsSn 1000 cm., that is to 
say 400 cm. more than the cranial capacity of any Anthropoid 


^ For tile external appearance of the Orang see Herme^ 
a paper tl^ich has colonred plates.. 


\s6kT, f, Ethn, 1876, 


.schenaAnliGhe 


g^orm aus Jam, 


2 Pithecanthropus erectus, 

Batavia, 1894. 'See also Ernst Ha^JEfel, The Last Link (with no’tes by H. Gadow), 
London, 1898 ; Hanouvrier, Amer. Jov/rn. Sci 1897, p. 213 (extracts) ; and Klaatsch, 
Zoolog Qentralbl, vi. 1899, p. 217. 
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Ape, and^, quite as great as or even^ a trifle greater than the cranial 
capacity of some female Australia and Yeddalis. But as these 
latter are not 5 feet in height, the Ape-liJ^e mail had really a 
less capacious cerebral cavity. The skull in its profile outline 
stands roughly midway between that of a young Chimpanzee 
(young in order to do away, with the secondary modifications 
caused by ^ the crest) and the lowest human skull, that of 
]Srean<3lerthal Man. Thi^ creature is truly, as Professor Haeckel 
putjjl^^^the long searched for "missing link,’” in other words 
represents “ the commencement of humanity.” 

The remains o? Apes, more distinctly Apes than Pithecantlmpus, 
are known from ^iocene^ strata of France. Two genera, Flio- 
pithecus and Fryopithecus, are known. The former app^ars to be 
close to Hylohatf^. Fryopitjiecua is more Man-like than any 
oth^ and seems to have been as large as a Chimpanzee. The 
incisors are human in their relatively small size. But it has 
* been pointed out that the long and narrow symphysis of the 
lower jaw is a point of likeness to the Cercopithecidae. 

Fam. 3. Hominidae. — ^Apart from Fithecanthropus, which per- 
haps is a member of ,this* family, but whose remains permit us to 
leave it among the Simiidae, at least for the present, the family 
Hominidae contains but one genus, Jlomo, and probably but one 
species, JF. sapiens. The characters of the family may therefore 
be merged in those of the genus.^ 

Though it is easy enough to distinguish a Man from an Ape, it 
is by no nilfcans easy to find absolutely distinctive characters which 
are other than “ relative.” As Professor Haeckel has pointed out, 
there are really only four characters which differentiate Man: 
these are the erect walk, and the consequent modification of the 
fore- and hind-limbs to that position ; the existence of articulate 
speech ; the faculty of Whether one body of psycholo- 

gists are right who argue Ulnat reason is a distinctive human 
attribute, not w be cOTfused with the apparent reasoning powers 
of lower animkls, or"%hether o1Ji|jr8 are justified in separating 
Man only in degree from the l&V&i animals, it is clear that this 
very diversity oft opinion prevents us for the present from utilising 
such charactem JiJj- absolute differences. In any case dis- 
cussion of th^e^ matters scope of the present book. 

See ©specially Wiederslieim, The Structure of Man, transl. by Howes, London, 

1896. 
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Anatomically there are a number of small points which distinguish 
Man ; but they are mainly due to the erect gait. It is some- 
times attempted to divide Man as a naked animal. But this is an 
apparent difference only; thd hair is not so much developed upon 
the body as In the Apes, save in occasional abnormalities, such as 



Fio. 281. — Slaill of Immanuel Kant. (After C. von Kupfifer.) The great size of the 
cranmm is a noteworthy feature, (Prom Wiedersheim’s Stmcture^of Man.) , 

the various hairy men and women who caii. be seen in travelling 
shows, and to a less extent the Japanese Ainos, but it is present 
everywhere, as is shown by microscopical investigation of the skin. 
The skull in Man “ is a smooth and imposing, rounded or oval 
bony case,” which contrasts with the smaller and deeply ridged 
skull of the Anthropoid Apes. The shape of the skull is largely 
in accord with the large brain. The face does not project so 
much as in the Anthropoid Apes, though this character must not 
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be insisted upon too strongly, as in some American Monkeys the 
face is as little projecting. Still we are now comparing Man with 
his undoubtedly nearest relatives the Simiidae. In the lower jaw 
the anterior line at the symphysis is an approxin^ately straight 
one, that is at right angles to the long teis of the jaw, while Apes 
have a more retreating chin. The “beautiful sigmoid curve 
formed by the lumbar and dorsal vertebrae ” is more pronounced 



FiCj. 282. — Foot of Man, Gorilla, and Oraiig of the same absolute length, to show the 
^Jdifference in proportions. The line a! a! indicates the boundary between the tarsus 
and metatarsus ; Vh\ that between the latter and the proximal phalanges ; and c'c' 
bounds the ends of the distal phalanges as. Astragalus ; cct, calcaneum ; sc, 
scaphoid. (After Huxley.) 

in Man, exists not only in the Anthropoids, but in other 
Apes.^ 

* The fore-limbs are relatively short, the extreme length of the 
arm being such that the outstretched hand does not reach the 
knee. The thumb is a large and useful digit in Man, much more 
so than in the Anthropoids. On the other hand the hallux is not 
opposable. This is, of course, correlated with the upright attitude, 
as is also the greater relative thickness of that digit, upon which 

^ Ounningliam, “Cunningham Memoirs,” No. II. JSoj/aZ Irish Acad. 1886. 



S88 


MUSCLES OF MAN 


CHAP. 


the greatest stress is laid in walking. As to muscles, the glutaeus 
maximus is more developed in Man — the Ape which ijciost nearly 
approaches him being the Gorilla, in which animal the life is 
less thoroughly arboreal than in some pthers. The so-called 
“scansorius” is only present in Man as an occasional occurrence. 



Fig. 283. — Skeleton of the left pes of a Chimpanzee. (Dorsal aspect.) as, Astragalus ; 
cb, cuboid ; cl, calcaneum ; ec, ectocuneiform ; eii, endocuneiform } rris, mesocunei- 
form; m?, navicular ; I-V, digits. (From Wiedersheim’s (j/* Jfaw ) 

The rudimentary character of the ear muscles for the movement of 
the external ear in Man has often been insisted upon, as also 
their occasional functional activity. But here and elsewhere, so 
numerous are the abnormalities, that "the gap which usually 
separates the muscular system of Maji from that of the Anthro- 
poids appears to be completely bridged over.” These are words 
of Professor Wiedersheim quoted from Testut, and express a final 
summary of the matter of muscles in Man and the Apes* 
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In his teeth Man differs by the small exaggeration of the 



Fia. 284, — The hard palate^ A, of a Caucasiaix, B, of a Negro ; C, of an adult Orang- 
Utan, showing the ditferences in shape of the hones. The palate of the Negro 
represents a type transitional between that of the Caucasian and that of the Orang. 
m', Maxilla ; pi, palatine | ^.nw, premaxilla. (Prom 'Wiedersheim’s Structure of 
Man.) 


fin.Tn'TiAa, which hardly, if at all, differ in the two sexes, 
also a complete absence of a diastema. 

The teeth are also on the whole 
weaker than in the Anthropoids, 
though Hyloiates is very human in 
this particular. 

There is a tendency in Man 
towards the disappearance of the 
Jipper outer incisors, and more 
markedly still of th^. wisdom teeth, 
which appear very late, and are 
often imperfect. In a large number 
of cases the tooth does not appear 
at all. In th^-larynx there is no 
great development of the great 
throat pouches of the Anthropoids. 

Tlie minute diverticula of that 
organ, known to human anatomists 
as the ventricles of Morgagni, alone 
remain to testify to a former howl- 
ing apparatus in the ance^oroj<Man 


There is 



PlQ. 285.— Human Larynx in feontel 
section, cr, Cricoid cartilage ; sw, 
sinus of Morgagni ; tCj first 
traclieal cartilage ; th, thyroid 
cartilage, (S^rom Wiedersheim's 
Structure of Man.) 
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Atwphmuiphtut^ 562; A,himnmct^%iiyt>h^ 
AiHvMpptHiui^ 507 ' j 

AHHuNtmitm^ 248 ,.4. 248;^; 

*1. ctfuiuHuit 249 

AnmluHt 329; ^1, hrucliyrkpu^iiLt^ 823; 

vU rtldioitfs^ 320 
Am’ylopotla, 21 1 f. * 

^ iK\i/hh*'i'iuw% 2 U » ' 


Augwantilsv. 647, ^ 
.4 uimuhn^ 2il 1 ' * 



4 A* (iecumanA^ 48^1 A* 


. 808 

A^mimehliM^ 297« 29S 
AtimanUry 51 
AUoduih 29 V 
AUoihaHa, 105 

£ 11, 558 

rria, 864 I- , 

AmhioiMutH, 99 fV 

AmhlytUelylii, 206 ^ 

AmhlyiHutit, 205 f, 

AHUdprhim^ 505 

A^fHwUtftm^ 813; .4* rAirAW, 313 
Amarpkaehilimt 531 
AmphiepttHt 423 ; «4« phjafmwtt 424 
AmpMUiik»f 99* 100 




Jkttkle, 43 . , , 

317 ; -1. tlt'prclnt'iffniU, 317 
Anonialuridao* 402 • ' 

AnmiKthtntdy 432; A,j)ti/i\ 463 
Atic^lnlh^dats 332 
AtwftlofJ^hiuiUi 333 . 

Ant-eater, 166 

Antfchimwipn^ lo3 ; jSi. 153 

Antulopen, 307 f. * 

527; -4. wmtU(»^ 627 
A^mraculkmum^ 328 ^ 

AnlhroJ|*tl Apes, 570 f, 

Anthiwn^tilea, 554 f. ^ 

Anfht^fopiVtfi'iftt, 580; X cahus, 680; 

.1. 679 ^ 

Antlnvpofm 570 

,i 312 ; *1. ewhtm\ 312 

Antifmtprn »?« 

AiitihH'Hpridae, 866 a 

Anfilupt^ 311; A. ceru^pra^ 311 

Antlarn ; sff Homs p 

Jntr(fPiU«i 529 

Ailurm^^m\ 518, oH 

AiHitm daifii 369 ^ 

AonpA 441 

Apar, 177 



592 


INDEX 


Apes, 554 f. 

Aplielops, 260 

Archaelunis, 401 

Archaeoeeti, 384 

Arctic region, mammals of, 8l 

Arctictis, 407 , A, tiniurong^ 407 

ATc1x>ceb'u^^ 547 

Arctogaea, 85 

Arctogale, 408 ; A, hucotiSy 408 ; A, 
stifjmatica, 408 
Arctoidea, 424 

Arctomys^ 465 ; A. hdbac, 466 ; A, 
caudatm^ 466 ; A, maiynotta^ 466 ; A. 
monax, 466 

Arctonyx^ 432 ; A, collaris^ 432 
Arctothermin^ 445 

Argyrocetus^ 383 ; A. patagoniais^ 384 
Armadillo, 177 
Arteries, 66 
Artiodactyla, 209 

Artionyx, 211 ; five-toed, 271 ; extinct 
forms of, 328 
AroiaxanthWi 473 
Aroicola^ 4*11 
Ass, Wild, 242 
Astrapothenum, 210, 216 
Aides, 557 ; A. ater, 568 
Atdodus, 254 
Atheriogaea, 85 

Athesrwra, 499 , A. africana^ 501; A. 

fasciculata, 501 
Auchenia, 286 
Aulacodiis^ 489 
Aurochs, 318, 321 
Avahis, 539 , A. lamger, 539 
Aye-aye, 548 ; legends relating to, 550 

Babirusa, 217 ; B alfimcs, 278 
Baboon, 566 
Badger, 432 

Balaena, 358 ; B. australis, 359 ; B. his- 
caymsis, 360 ; B. glacialis, 359 ; B. 
mysticetus, 359 ; bones of hind-limbs of, 
363 ; cervical vertebrae of, 362 ; ster- 
num of, 362 
Balaenidae, 358 

BaLaenoptera, 355 ; B. australis, 356 ; B. 
horealis, 356 i^tenium of, 33 ; B. 
wmculm, 356 ; sternum of, 362 ; B. 
pataehomca, 356 , B, rostrata, 356 ; 
B. sibbaldii, 356 
Balaenopteridae, 355 
Baleen, 364 
Bandicoot, 156 
Banteng, 317, 318 

Bassaricyon, 428 ; B. alleni, 428 ; B. 
gdbUi, 428 

BassaHscus, 428 ; B. astutus, 429 
Bat, 521 f. ; wings of, 522 
Bathyergus, 481 

Batomys, 473, 474 ; B. granti, 473 
Bdeogale, 410 


Bear, 442 ; Grizzly, 442 ; Himalayan, 

442 ; Malayan, 443 , Polar, 443 ; Sloth-, 

443 

Beatrix Antelope, 314 
Beaver, 467 

Behemoth, equivalent to Mammoth, 228 
Beisa, 315 
Beluga, 372 

Beraidius, 368 , B. arnouxi, 368 ; B. 
regae, 369 

Bettongia, 137 ; B. Umeiiri, 138 
Bezoar stones, 287, 325 
Bihos frontalis, 317, 318 
Bmturong, 407 

Bison, 318 ; B aiMncanus, 319 ; B. 

euTopa&iis, 318 
Blaaubok, 314 
Blarina, 518 
Blannomys, 480 
Blessbok, 309 

Boar, Wild, of Europe, 276, 276 

Body cavity, 69 

Bolodon, 99 

B(m&ia, 526 

Bontebok, 309 

Bos, 3J7 ; B. alleni, 319 ; B. antiquus, 
319 , B. honasus, 318 ; B. dejpressicor- 
ms, 3^; B,ferox, 319, B, frontalis, 
318 , jST gaurus, 317 , B. grunniens, 
320 , B latifrons, 319 ; B. mindormsw, 
320 ; B. prwngenius, 321 ; B. sondai- 
ms, 318 ; B taurus, 320 
Boselaphus, 316 ; B. tfagocamdm, 316 
Bovidae, 307 
Brachynieryx, 331 
Brachyodoni, 48 
Brachytarsomys, 480 
Brachyuromys, 480 

Brachyurus, 560 ; B. calvus, 560 ; B. 
iTbelaThocephalus, 561; B. rvhicundus,, 

660 

Bradypodidae, 170 

Brady pus, 170 ; B. tridactylus, 171 ; 

skull of, 171 ; skeleton of, 172 
Brain, 75 , of Dog, 76 ; of Rabbit, 77 ; 

of Echidna, 110, 117 , of Wallaby, 118 
Bramathenum, 306 
Brontops, 264 
Brontothenum, 264 
Bruta, 161 ^ 

Biibalis, 308 ; B. caanna, 308 ■ 

BujBfalo, 321 
Bunodont, 272 
Bush Dog, 414 

Cachalot, ^63 ; ferocity of, 3^5 ; food of^ 
365 

Cadurcotherium, 264 
Caenolestes, 146 ; 0. ohscurus, 146 
Caenopus, 262 
Caenotheriidae, 329 * * 

O^notlierium, 329 
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Calctmodon, 192 ; C. $im;plex, 192 j 

CaZhgTiathiis, 367 

Callinycteris, 526 

Oallithrix, 659 ; 01 gigot^ 560 

Caloprymnus, 138 ; O. campestris^ 138 

Camel, 286 

Camelidae, 285 , ancestry of, 289 
Camdijbs, 285 ; G, hactrianust 285, 286 ; 

01 dromedanm, 285 
Canidae, 413 
Canine teeth, 49 

Gams, 416 ; G mgyi^tmcus^ 419 ; 01 
antarcticns, 418 ; 01 anthus, 420 ; G 
aureiis, 420 ; 01 amme^ 418 , C. can- 
criv(yii'^is, 414 ; G. chama, 418 , G. 
chancQ^ 421 ; O', dingo, 421, 422 , 01 
famiharis, 422 ; O', ferus, 422 ; 01 

hodo;phyla,L, 418 , G. jubatua, 414 ; G. 
lagopus, 419 , 01 laniger, 421 ; 01 

lat&i'alis, 420 ; 01 latrans, 417 ; 01 
hipifs, 420 ; 01 magellanicns, 418 ; 01 
mesomdaa, 420 ; G. nnhn, 422 , C 
mger, 418 ; O', pallipes, 418 , G par- 
Videns, 415 ; O'. pHmaevus, 423 ; O 
418 , O', urostictus, 416 ; 0. 
TnnegatHs, 420 ; O. velox, 418 ; Cl 
virguuatim, 418 , 0. viUpes, 419 ; 01 
aerda, 417 

Gannabatcomys, 488 ; 0. aniMyonyx, 
488 

Gaperea, 358 

OdT^ro, 324 ; 01 aegagrvs, 325 ; O. fed- 
cunen, 325 , 0. ibex, 325 ; O' ^mlaica, 
324 ; 0. pyrmaica, 325 , 0. smaitxca, 
326 

Capicolua, 295 ; G. capraea, 295 
Gupmmya, 489, 400 , 01 melanuras, 490 ; 

0. pUoridea, 490 
Capuchin Monkey, 557 
Gapybara, 491 
Canliiial vein, 68 

Gunurna, 295 ; G. chilc7isi% 296 ; O'. 

microtia, 296 ; 01 rvfna, 296 
Carnivora, 386 f. ; C. Pissipedia, 387 f. j 
0. Pinnipedia, 446 f. 

Garpomys, 473 ; G, melanunis, 473 , 0. 

pha&imia, 473 
Curtrrodon, 489 

Castor, 467 ; C. canadensis, 468 , G, Jiher, 
468 

Caatoridae, 467 
Gastoroidrs, 506 

Oat, DomcHtie, 1 0, 14, 392, 400; -tnbe, 
390 ; coloration of, 392 , Wild, 399 
Oatarrhiues, 555, 562 
Gmia, 493 ; 01 porcdlm, 493 
Caviidae, 491 ^ 

Oavy, 493 ; Patagonian, 492 
Cehidae, 657 
Cehns, 567 

Cdaemmiys, 474 ; 0, silaceus, 474 
Oenoplacentalia, 103 ^ 

VOU X 


Centeies, 511 , C ecaudatus, 511 ; skull 
of, 512 

Centetidae, 511 
Cephalogale, 423 
Gephalophus, 309 
Cephedurhyndms, 380 
Cephalotes, 526 
Geiatoihums, 254, 257 
Gercocebiis, 564 

Gercolabes, 498 ; 01 villosiis, 42, 499 ; O 
znsidiosus, 498 
Cercolabidae, 497 

Ce7eoleptes, 429 , C. caudivolvula, 430 
Gercomys, 489 
Cercopithecidae, 662 

GercopitJiecus, 665 ; G. diana, 665 ; d 
lalandii, 665 , G nioloneyi, 565 , 01 
stav'si, 566 ; 0. talapoin, 565 
G&rvicapra, 311 ; 01 mihellina, 18 
Cervidae, 291 
Cervxdus, 295 

Cei'vm, 293 ; 0. dama, 293 ; O. damdi- 
anus, 293 , Cl duvauceh, 291 ; O. 
da^ihm, 293 ; 0. lueMorffi, 294 ; O. 
sedg'ioicki, 301 , 0 sika, 291 
Cetacea, 339 f ; primitive position of, 120 
Ghaenohyus, 280 
Cliaetomys, 499 
Chalwotlie) mn, 211 
Ghcdxnolobus, 530 
Chamois, 326 
Cheetah, 400 
Chestnuts of Horse, 240 
Chevrotain, 282 
CMlingham Cattle, 321 
Ghilotnys, 480 
Ghmarroyale, 518, 519 
Chimpanzee, 676 ; brain of, 577 ; species 
of, 579 

Chnieh'dla, 496 ; G lanigera, 496 
Chinehillidae, 496 
Qlmogcde, 543 ; 0. coquereli, 644 
Chiromyidae, 648 

Chxromys, 648 ; 0. madagascanenm, 648 
Chironcctes, 156 
Chirepodoinys, 473 
Chiroptera, 621 f. 

Chiru, 311 

Chirvromys, 472 ' 

Ghlamydophorus, 173, 176 
Ghoeropotamns, 280 
Ghoeropsxs, 273 

Choeropus, 158 , C, castanotis, 168 , manus 
of, 167 

Choloepus, 170 , G. d^dactyhis, 170 ,* 0. 

hoffmanni, 171 ; scapula of, 164 
Chriacidae, 652 
Ghriacus, 652 

GliTotomys, 474 ; G. whiteheadi, 474 
Chrysochloridae, 514 
GhrysochloTis, 614 ; 0. ttevdyani, 615 
Chrysothrix, 659 ; 0. semrea, 559 
2 Q 
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Civet Cat, 406 
Clavicle, 38 

Claws, on tip of tail of Lion and Leopard, 
41 ; see also Nails 
Coaitas, 557 
CoassuSi 296 
Coati, 430 

Mas, 310 ; 0, eUipsipr^nuivs^ 310 ; C 
mana^ 33.1 , 0. unctuosuh, 310 
Goelogenys^ 493 , G. ipaccit 493 , Q.,tacmn- 
oirshii^ 494 * , 

Coelojps, 627 , C fnvthii, 627 
Coetidou, 498 
Cogia ; see Kogia 
Colobiis, 567 
Oondylarthra, 202 f. 

Co7idylurai 518 

Co7iepatus, 439 " ' 

Co7iilurus, 473 * 

Gojinochaetes, 309 , G. albogulatu^ ^309 , 
G. g7iUi 309 ; G. tawfinus^ 309 
Go7ioTyctes, 193 
Conor yctidae, 193 
Coracoid, 38 
Goi'tiucra, 531 
Corpus callosum, 77, 125 
Goryphodorii 207 ; 0 eocaenuSt 207 , 01 
radians, skeleton of, 208 
Cotton Rats, 479 
Coypu ; see Myopoiamus 
OrateroiJiys, 474 
Cra^crothrisc, 47*3 
Creodonta, 449, 455 f. 

Cncetomys, 472 

Cncetibs, 479 ; Q, frumentarius, 479 
Crocidura, 518 

Crocuta, 411 ; O. imculata^ 412 
Crossarchns, 410 
Crossoptis, 518 ; C.fodiens, 519 
Crumen, of Antelopes, 13 ; of Deer, 299 
Grunomys, 474; G.fallax, 474 
Cryptophractus, 178 
Gryptoprocta, 404 ; C f&rox, 406 
Ctenodactylidae, 490 
Gterwdaetylus, 490 , O. gundi^ 490 
GtenomySj 488 

Gnniculus^ 478 ; 0. torguatxiSy 478 
Omsci^s, 140 . ... 

GyclopidiuSj 331 ; 0. sv>nus^ 331 
Gyclotunis^ 167 ; 0. didactyhiSj bones of 
manus of, 169 

Gynaehirus, 400 ; O. Irachygnatha, 401 , 
C.jxibatns, 400 , 0. la^ugera, 401 
Gynict%Sf 410 ; G pemmllata^ 410 
GynocepTudibs, 566 ; G, anubis, 566 ; G. 
hamadryas, 566 , 01 ^navnion^ 666 ; 0, 
mormon, 566 ; 0 pwcarius, 566 , 01 
tlioth, 566 
Gynodesmus, 424 
Gynodictis, 423 
Gy^iogale, 409 

Cynomys, 465 ; 0 ludomcmnns, 465 


Gynopithecus nujex', 566, 667 
Cxpiopterns, 526 

Cyan, 416, 0 dullnine^isis, 416, ,0. 
^prvmaexus, 416 

Qystophora, 453 ; 0. cnstata, 453 


Dacrytherium, 333 

Bcudylomys, 488 , ^ dactyl mvs, 488 
Dactylopsila tnnrgata, 141 
JDaedicmxis, 185 
Damaliscns, 309 ^ 

Daphaemis, 424 
Dasymys, 472 

Dasypodidae, 173 * » ^ 

Dasyprocta, 494 ; B. agxitl, 496 
Dasyproctidafe, 493 ^ 

Dasypxts^, 173, JJ xiiiniUxis, 178; D, 
sexcmctus, skull of, 174 ; pelvis oi, 176**, 
D. villosus, 178 ; mauus of, 176 
.^Dasyure, 151 
’lOasyundae, 149 

Dasyui aides, 154 ; D 'Syiniei, 154 
Jkisywiis, 151 , skull of, 152 ; Z). yeoffroxji, 
152, i> halhmtus, J63 ; jb. 
latus, 152 ; D. w'shiyLs,, 18 , viver- 
T171US, 162 , 

Deer, 11, 29X f. ^ - 

Belpjmiapfe^'us, 372 ; >. kixigii, 37$ ; D. 

lexicas, 373 * » # # 

:^pbijndae, 372 j . t* 

BdpJmms^ 377 , IL * §77 ; D. 

, jj^>ifrW^it^Z77 xGsehentris^ 377 
midrohymX, 234 

Wndrolagus, 135 ; '!) benneftf, 136 , Z>, 
%nustns, m • 

jOendw7ni^^^^2, 476 ; JJ. memnela^ ^ 

Decmiys, 476 , B.^^^f^ugineus, 476 , , 

Dermal plates, in »ArmadillQS, 1 73*^l<ji , 
Whales, 342 ' * 


Dermoptera, 520 
Desman, 518 
JDesmatippns, 248 
J)e87?iodus, 532 , D. rx{fxi$l 532*" 

Biabolus, 151 
B^phragm, 69 
JDicerathemm, 259 
Bichobmie, 333 
JDichodon, 330 
Bichdxiru^^X 
JDicotyl^e, 279 ; D. tajagu, 278 
Dicotylidae, 278 
JOicroceras, 301 
Didelpbyidae, 156 

Bidelphys, 165 ; D. crassicandata, 166 ; 

B. dimidiata, 13 , D. v%rginia7ia„ 166 
Bmtctis, 401 * 

Binoceras, 210 
Dmocerata, 210 ' 

Diuomyidae, 495 

Bvnomys, 495 ; B branichii, 496 
Dinotberiidae, 231 
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Dinotheriiimf 231 , JJ. giganteum, skull of, 

231 

JJiphylla, 532 

Diphyodonty, dehmtiou of, 51 ^ * 

Biplitbiuie, 333 
Biplomesudon, 519 
Dipodidae, 484 

Dipodouiys, 484 ; Z). merriam% 484 
iJip/otodun, 146 ; 1> au&tmhs, 147 
Diprotodontia, 128 f 

JJipibs, 485; JJ. emggpU^is, 485; pes of, 
486 , i). JnrtipeSf 484 
Biatuecliifi iiSf 141 

Bistnlmtioii, geographical, 78 , in the past 
83 

Bogs, 413; Raceoon-like,' 415 
iJulfchotis, 493 ; I) patachonica^ 492 
Bolphin, 372 

Jhi rath eri inn , see Jlyomoschas 
JJurcopms^ 135 ; J) luctuosa, 135, 136 ; 

J> maclmm, 136; JJ mvellen, 136 
JJnavtxtgKs, 313 , JJ. inegalut^, 313 
Borniouse, 470 
Boroucoiili, 560 < 

J)/ L’niuthenumt 301 
^^ruiiiatJiermn, 98 
JJnnwcKif 141 ; JJ nana, 141 
JJrumimps, 156 
J)ryoksfcSf 99 

JJryi^itliecus, 685 , 

Buck-billed Platypus ; see Platypus and 
Oniithorhytichus 
Bugoiig, 336 ; skeleton of, 336 
Buplicidentata, 502 1. 

JJi/mecoduii, 518 
4 * 

* Jichidiia, 110 t'gg.of, 72, Z?. atuleatay 
111 ; skull ot, itfS ; shoulder girdle of, 
W)9 ; brain of, 110 , JL hiftitn.c ( = A’. 
uGideata), 16 ; shoulder girdle of, 37 
Kclndnidae, 110 
Kckinoviys^ 488 
Kihinaps^ 512 
Kchwthru^ 473 
Kdeiitata, 161 f. 

Eland, 316 

lU((phodu.% 294 ; E. cephcdophn^s^ 294 , E. 

MichUims, 294 
JClatiinug7iathus^ 251 
E/asmofheriiiin^ 269 Z * 

Elephant, 217 ; observations of Phny and 
Aristotle upon, 225 
Elephantidae, 217 

AV<;;?to,218 , E. afncanus, 221,222 ; skull 
of, 218 ; E. anUquns, 229 ; E. falconer u 
229 ; E. mdicns, 221 , 223, 224 ; foot 
of, 198 ; JC. nichtensis, 229 ; E. meri- 
dionuHSy 229 ; E. pldnufrons^ 229 ; E. 
primigeniusj 226 , E. pnscus, 226 
J^hgmodontiay 480 
EVwmys^ 471 
Eliurics, 480 


Elk, 297 
Ellubius, 479 
Elotherium irintensey 279 
Emhallomim, 530 
Emballonuridae, 530 
Enl\ydridon^ 440 
Enhyd/is, 439 
Enhydro^yo/i, 423 
JHuhippns, 248 

Eonyctei is, 526 ; E. spclaea, 526 
Epanorthidae, 145 
Epanurthus, 148 \ 

Epicondylar foramina, 39 
Epipubes of Monotremes and Marsupials, 
116 

Epistemum, 33, 34, 35 i 
Epomophorus, 525 
Equidae, 237 

Egmis, 239 ; E ofncanus, 243 ; E.asuius, 
243 ; E ioeluni, 246 , E. burchelli. 244, 
245 ; E. cabullus, 239 ; E. grevyi, 244 , 
E. hemionus, 242 ; E. hemippus, 242 , 
E. miagei, 242 ; E. przewalshii, 241 , 
E qmgga, 244 ; E. sivcdensis, 246 ; 
E. somaliLUs, 244 ; E. stenoiiis, 246 ; 
E. taenwpus^ 243 ; E. zebra^ 244 
Eretinzoii, 498 
Ergot, of Horse, 240 
Enculus, 512 ; E. setosus, 512 
Eniiaceidae, 509 . 

Ennaceus, 510 ; E. europaeus, 510" 

Ermine, 436 

Esehatia, 290 

Esthonyn, 507 

JSvhalaena, 358 

Eudhore^ites, 485 

E^ipetaurus, 467 ; E. cinereus, 467 
Euphyscter, 367 

Eupleres, 403 ; E. goudotu, 403 
Euprrotogonxa, 204 ; E. pncfrcensis, 204 
JHurhmodelphiSf 383 
Eimnilns, 402 
Eutatus, 179 

Euthena, 116 ; earliest forms of, 102 
Emotcmvys. 479 

Fallow Deer, 293 
Felidae, 390 

Felis, 391 ; F. bailey i, 397 ; F. caffm, 
400 , F. canadensis, 397 ; F. catus, 
399 , F. concolor, 399 ; F. eyra, 399 , 
id leo, 393 ; F. lynx, 397 ; E\ manicu- 
luta, 400 , F. nebvlosa, 396 ; F. onca, 
398 , F parddlis, 398, 899 , F. pardina, 
397 ; F.pardus, 395 ; F riifa, 397 ; F. 
tigris, 394 ; F. uncia 396 , F. 'mvemna, 
397 

Feresia, 377 

Fiber, 477 ; id osoyoosensis, 478 ; F. 
zibethicxis, 478 

Flying Fox, 524 ; skeleton of, 623 
Flying Squirrel, 466 
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Fore-limb, 39 * 

Fossa, 406 

Fossa, 407 ; F, dmihentom, 407 
Fossil mammals, 96 
Fox, 419 ; Arctic, 419 
Fur Seals, 451 
Faria, 531 

Galago, 543 ; G. crasstcaadatus, 543 , G. 

gariutti, 543 ; G. smegalemis, 543 
Galeopithecidae, 620 
Gcdeojoithecm, 521 ; G. mlans, 620 
Galera, 434 
Galenscus, 434 

Galictis, 433 ; G, harbara^ 433 
Gahdia, 404 ; G. elegans, 404 
Galidictis, 404 ; G. mttata, 404 
Ganodonta, 190 f. 

Gaur, 317 
Gayal, 318 

Gazella, 312 ; G loderi, 312 
Gelada, 566 
Gdocv^, 283 
Gemsbok, 315 
Genet, 406 

Genetta, 406 ; G. mlgans, 406 
Geogale, 513 ; G aurita, 613 
Geomyidae, 483 
Gemiys, 483 
Georhychus, 481 

G&rUUus, 475 ; G. aegyjgtius, 4?6 ; G 
^pyramidum, 475 
Gibbon, 670 

Gira^a, 301 ; G. attica, 306 ; G. austral%s, 
303 ; G. oaindojpaTdahs, 302 ; G. sival- 
ends, 305 
Giraffidae, 301 

Glands, of skin, 12 ; of Lemurs, 12, 537 ; 
of Marsupials, 13 , of Skunk, 13, 439 ; 
on feet of Ehinoceros, 13, 254 ; tem- 
poral, of Elephant, 12 ; musk, 13, 300 , 
mammary, 16 
Glauconycteris, 530 
Gliridae, 470 

Gldbicephalus, 374 , G, brachyptmis, 375 , 
G indic^cs, 375 ; G, rndas, 375 ; hand 
of, 345 ; G. scammom, 375 
Glossophaga, 531 
Glossothsrivm, 180 
Glutton, 435 

Glyptodon, 184 ;*G, cladpes, skeleton of, 

184 

Glyptodontidae, 184 
Gnu, 309 

Goats, vspecies of, 324 
Golmda, 473 

Gomphoth&riuin sternlergi, foot of, 197 
Goral, 327 

Gorilla, 672, 673 ; brain of, 576 ; habits 
of, 576 

Gordla, 572 ; G. gorilla, 572 
Grampus, 375 


Ghrampus, 375; G. griseus, 375 
Graphvarus, 471 
Gravigrada, 179 
Greenland Whale, 358 
Grismua, 433 ; G. allamandi, 434 , <7* 
mttata, 434 
Ground Sloths, 179 
Grypoth&nmn, 182 
Grysbok, 310 
Guinea-pig, 493 
Galo, 435 , G. hiscus, 435 
Gymnohelidms, 141 
Qymnura, 509 , G. oafflesii, 509 
Gymmiromys, 480 

Halvomna, 487 ; F. hennetti, 487 
Hair, structure of, 6 ; sensory, 10 ; tuft 
of elongate;^ on wrist, 10 ; ot Whales, 
341 

JSahchoerus, 452 , H. grypt/s, 452 
Ealicore, 336 ; Jff. australis, skeleton of, 
336 ; H. dugong, 337 ; H indiciis, 33 
Hahtherimi, 335 
Fallomys, 480 
Hamster, 479 

Fgpode, 556 ; iT. pygmaea, 556 
FCapaUiuur, 541 ; B grmns, 541 ; arm 
of, 637 ; B, olvoaceus, 541 ; //. smus,, 
541 

Hapalidae, 556 
Bapalomys, 473 
Bapalotis, 473 
Baploc&ros montanus, 326 
Baplodoii, 469 , B. major, 469 ; //. rvfuh, 
469 

Haplodontidae, 469 

Hare, 504 ; Cape Jumping, 486 , -Kan- 
garoo, 134 ; Variable, 504 
Harnessed Antelopes, 315 
Barpyia, 526 
Barpyionycteris, 626 
Hartebeest, 309 

Heart, 65 ; of Monotremata, 66 
Hedgehog, 610 
Belaletes, 250 

Belictis, 438 , B, suhmrantxaca, 438 
Hehphdbius, 481 

HeUadotheriim, 306 , B. duvernoyi, 306 
Belogale, 410 
Bemicentetes, 612 

Bemigale, 408 ; B. hardtoichi, 408 ; //. 

hosei, 408 
Bemigalidia, 404 

B&mgcmus, 191 , B, otariidens, 191 
Berpesfes, 499 ; B. ctlbicaudu, 409, 410 ; 

B, ichneumon, 409 ; B. urm, 409 
Beterocephalus, 481 ; B, glah&r, 481 ; IL 
philhpdi, 481 
Heterodont, 47 
Heteromyidae, 484 
Bd&romys, 484 
Bexaprotodon, 274 
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Hind-liinb, 42 

Hijppanon^ 250 

Hippopotamidae, 273 

Jlippo;pota'iiius^ 273 ; R ampliihius, 273, 

274 

Hijpposiderus, 527 
Hippotigris^ 246 

Hippotmgus, 314 ; R, eguimhs, 314 ; JJ. 

leucophaeits^ 314, R. mger, 313 f. 
Rodomijs, 480 
Rolochilus, 480 
Rulomemscus, 290 
Romacodoii, 280 ; H. 'lagans, 280 
Roinalodontotheniun, 212, 216 
Homimdae, 585 

Romo, 585 , slaill of, 686 ; foot of, 587 , 
palate of, 689 ; H. sapmis, 585 
Romocamelus, 290 
Homodont, 47 
Rmmmcnlm, 570 
Hoolock, 671 
RopJophoneiis, 402 
Horns, 200, 307 

Horse, 239 ; Wild, 240 ; striping of, 240 , 
Domestic, 241 ; ancestry of, 247 
Ho-wliiig Monkeys, 558 
Humpback Whale, 356 
Riintmm, 358 
Hunting Dog, 416 
Hutia, 490 

Ri/aem, 411 ; IL crocnta, 412 ; R, spelcm, 
413 ; R. atnutcL, 412 
Ryaenavctos, 445 
Ryaoniciis, 413 
Hyaemdae, 411 
Jlyaenodmi, 455 
Hybrid Oxen, 317 
Rj/droftpoiJK’nton, 306 
Ilydrochoerus, 492 , R. capyhara, 491 
Rydnwiyft^ 474 ; //. chrysogaster, 474 
Hydropotes, 296 ; 11 Diermis, 296, 297 
Ryl abates, 570 ; //. agilis, 571 ; R. 

lutinanus^ 571 ; IL hoolock, 671 
Rylomys, 509 ; R. sudhis, 509 
Ryomoschus, 283 ; //. aquatic/nSi 283 
Ryopvtmmis, 329 
Ryotherivm, 280 

Ryperoodon, 23, 41, 370 ; //. plawfrons, 
371 ; 7/. Tostratum, 371 
Rypogemys, 480 
Hypselodont, 48 
Hypsipryminnae, 131 
Rypsiprymnodoti, 138 ; R. moschatus, 
138 

Hypsiprymnodontinae, 138 
Ryrachyus, 262 ; 7/. agrarius, 262 
Ryracodon, 146, 262 ; J/. nebrasceyisis, 

260 

11 yru cod ont other mUi, 333 
Hvvacoidea, 232 f. 

Rif I ((Cops, 203 
lRfr((C(dh('rutm, 247 


Ryrajc, 232 , //. capensis, 233 ; manus of, 

198 

Hystricidae, 499 

Hystricoinoiplia, 487 

Rystiix, 499 ; R, cnstata, 499, 600 

Ibex, 325 
Iclinenmon, 409 

Ichthyomys, 480 ; L hydrobates, 480 ; 2» 
stolzmmm, 480 

Icticyon, 414 ; L venaticiis, 414 
Tctonyx, 438 

Idkmis, 463 ; 7. macrotis, 463 ; 7. zenkeH^ 
463 

Incisor teeth, 48 

Indrxs, 538 ; 7. hrevicaudata, 538 
Imhodon, 552 ; 7. malaris, 552 
7uia, 381 ; 7. geoffrensis, 382 
Iniopsis caucasica, 383 
Insectivora, 508 f. 

Intercentra, 24 

Intestine, b2 ; large and small, 64 

Jseetolopli i(s, 250 

Jsomys, 473 

Ivory, of Elephant, 227 

Jackal, 420 
Jaguar, 398 
Jerboa, 484 
Jerboa Bat, 473 

Kanchil, 283 

Kangaroo, 182 ; Tree-, 136 
Kerivoula, 529 ; K picta, 529 
Kiang, 242 
Kidney, 68 

Killer Whale, 341, 375 
Kinkajou, 430 
Klipspringer, 310 
Koala, 142, 143 

Kogia, 366 , K. brcmceps, 367 \ K, jlow&ri, 
367 ; K, pottsi, 367 , A", simus, 367 
Kudu, 316 

Lagencyrhipuclms, 378 , L, acutus, 378 ; 

L, alhirostriSi 378 
Lagidmm, 496 ; L, cwmen'i, 496 
Lagomyidae, 505 

Lagomys, 605 ; L, laducensis, 505 ; L. 
roylex, 505 

Lagorchestes, 134 ; L. conspicillaUis, 134 ; 
L. Uporoides, 135 

Lagnstomm, 496 ; L. trichodaciylus, 496, 

497 

Lagostroph%(>8, 137 ; X fcLsciatus, 137 
Lagothrvx, 657 ; L. Immholdti, 657 
Jja(jQt%s, 496 

Lcwui, 286 ; L. hiLanacos, 286, 287 ; L. 

•mcugna, 286 
Langur, 568 
Latax, 439 
1 Leggada, 472 
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Lemming, 478 

Lmi ur, 541 ; L, catta, 542 ; L leucomys- 
542 , L onacaco, 542 , L nvjer- 
rimus, 542 , L. 542 , Z. vanus^ 

12, 642 

Lemur, Gentle, 540 
Lemundae, 538 
Lemuroidea, 534 

Leopard, 395 ; Snow, 396 ; Hunting, 400 
LepiUmur, 540 , L. mvstehnus^ 540 
Leporidae, 502 

Leptarctus, 431 ; L. primaei^us, 431 
Leptmicliema^ 331 
Leptoimryx, 284 
Leptonyx^ 453 ; L, wedihUi, 453 
L&pxhs^ 502 ; L, american'Ks^ 504 ; Z. 
craiosliciyi, 504 ; Z. amicuhts^ 502 , 
brain of, 77 ; Z. europaeiis^ 504 ; Z. 
thnidiis, 504 ; Z. lohytei, 504 
Lestodon, 183 
Lwiacom'ys, 476 
Limnofelis, 456 

Lvninogale^ 512 ; Z. mergidus, 513 

Linsang^ 406 

Lion, 393 

Liponyx, 526 

Listriodoii^ 279 

Lithocraniiis, 313 

Litopterna, 267 

Liver, 64 

LoncJieres^ 489 ; Z guianae^ 489 
LopModoxi^ 250 
Lophiodontidae, 247 
LophiomySf 476 ; Z. imhansi, 476 
Lopliodont teeth, definition of, 51 
LopTwtragm mkhxanm^ 294 n. 

Lophuromys^ 472 

Loris, 23, 547 ; Z gracilis, 547 

Lungs, 69 

Lutra, 440 , Z. vulgai is, 441 

Lycaoii, 416 , Z. anglicus, 416 ; Z. 

pictus, 416 
Lycyaena, 413 

Lyncodon, 437 ; Z Inganensis, 437 
Lynx, 397 

Lytta, a rod formed of connective tissue 
within the tongue, 416 

Macaciis, 563 , M. cynomolgus, 564 ; M 
vKimis, 563 , M, leonmus, 564 ; M 
nemestTinus, 564 , M pi'iscvs, 569 ; M 
rhesus, 564 ; M. silenns, 564 ; M 
sinicus, 564 ; M, speciosus, 564 ; M. 
tcheHiensis, 663, 564 
Machaerodontidae, 401 
Machaerodus, 402 , M. pahiiidens, 402 
Macleayius, 358 
Ma<rrauchema, 267 
Macraucheniidae, 267 
Macroglossixs, 526 
Macropodidae, 129 
Macropodinae, 131, 132 


Macropiis, 132; M, hunni, 133, M, 
gigantem, 132, M. trma, 133, J/. 
rufus, 132 

Macrorhinus, 453 ; M. leonmus, 454 
Macroscelidae, fl5 

Macroscelides, 515 i- 

Macrothefrium, 211 
Malaamys, 472 
^falacntluix, 476 

Mammals, position in Vertebrate series,! ; 
characters of, 3; coloration of, 10, 11 ; 
Reptilian ancestors of, 90 ; earliest 
known forms, 96 * ' 

Mammoth, 226 
Man, 585 

Manatee, 335 * 

Mmatus,ZZ5 Jf xnunguis,' $S6 
Mandrill, 566 
Mangabeys. 564 

Manidae, 188 ^ . 

Jfanis, 188 ; Jf, gigantem, 190 *; "Iff. 

mactura,25 \ M, tricuspis, 3\, ’ 
Manteoreras, 267 ' 

Marine Mammals ; see Sirenia, Cetacea 

Jfannosa, 156 

Marmoset, 556 

Marmot, 465 < Prairie-, 465 

Marsupial Mole^ 169 

Marsupials, 122 ; imperfectly born young 
of, 124 

Marsupium or Pouch, 14 ; of Monotremata, 
16 , of Marsupials, 17 ; rudiments of, 
in higher Mammals, 23, 18 
Marten, 435 
Massoxdiera, 490 
Mastcmmys, 473 
Mastodon, 230 
Meerkat, 410, 411 
Megachiroptera, 524 f. 

Megaderma, 528 ; M, lyra, 528 
Megaladapididae, 554 
MegahaJapi^ insignis, 554 ; Jf. inadagas- 
carieims, 5*54 
Megaloglossus, 526 
Megalomys, 480 
'Megalonychidae, 183 
Megalonyx, 183 
Megamys, 506 
Meganeuron I'rejfti, 366 
Jfegaptera, 356 ; Jf. capensis, 357 , JL 
xndica, 357 , M. lalandix, 357 , Jl, 
longimana, 357 
Megatherium, 183 

Jfdes, 432 ; M anakmxa, 432 n , M, 
taxns, 432 

Melliwra, 437 ; Jf, cajiensis, 438 
Melooiycteris, 526 
Melvrsvs, 443 ; Jf lahiatxis, 443 
Mexiiscoessus, 101 
Jfeniswtherium, 203 
Jfenoilus, 264 
Mephitis, 439 
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4#.» 

5:j7 

J/» / v<7/ v/'s JtJU 

J/#'/'0*ir*f7/f<f ‘i’tO 

.*VJIi< ; *11/. 

Mvsitii.ipfiH'i, 2 IS 
Mf 'iimnfs iSJI 

ir»r> / 

in /!< iiftUt'i^ r>rt5* 

Mi'Hiipliii «Mitiih)i» Ifl.i 

,i/f v7#Aw/»r«^ SfM? ; .1/. A/tA ifs, It»5U ; ,1/. 
r/ovywiM/^f, SHU ; J/. hrhui^ SliU ; .1/, 
htf^nn/iy SHU ; .Idf, St?** 

*JHl: J/, 

Mki^lctnn of, $163 
M»*tH!liiMin, lift 

iMm^ IHU 

J/#ui«vA»m» f>4 ! ; M» 666 

,)f{rr0rfipiHhflli^ *|H| 
ill 2 i ,1/, 

,l/A'n*A US ; ,1/, tfHfftfUUM, 1*H 

fit 1 M. |"7 ; .1/, 

III ; M ill 
Miih., A/iHi .1/. A*. .7.11, fif.7i .!/, /f*. 
iM.iifi, AAH ; .1/, fiMJ j .1/, 

MimiiTv* til I2S j iti TiijHiiHt 

r.n 

MiinitfUrnu^ fi2W «!/. f»2U 

Mim’liioiiiittUf* 20.*i 
,I/i.i.7»##'«in, ‘iO/t 

,!/(../< i/i/.iM, 21 H 
.l/lM/llf/iriMM, fiHfi 

,)/i«iirv/«ii/i, MO ; *\f, rumtrfiM^ fi40 

M*il«r twtin f»t 

MitU\ f»l7 I Htmtuiii of, 31 i fniit'ffKtt nf, 
40 i UnlitiMI* 616 
M«»1u l(At, 431 
AS) 

Miinttthwtt 453 ; Af, 45H ; Af, 

453 

MniigdfMfi, 409 
Moiiki»yMt 554 f. 

MvHtifivHt 573 ; Ai, 575 

Mumijihyoflmtiy, (luHtittinn of, 53 
Miitiiilrviiiiilrt, 105 t 
U»mm, 297, 993 

J/fTfri/ill#, 211 

Momo, 451 
\{o«iehin«o, 299 

AtmtAn*^ 299 *, ,V. 299, 300 

Mott Hon, 324 ; (*y)>nl^ 522 

Moum», 472 i J*hiirm»hX 409 

MutUiulittitMiliitii, 9H 

5liiltiti0wn ttlv, itcflnUioii of, 59 

Mutitjiu\ 295 

Xlurltiiir), 471 

*l/w^ 171 ; At, tirtiirtutuiit, 172 1 M, 
lUt 472 'i M, 1*2; At, 

r'*/fHS 472 


*l/*/.sf'f/*v//y///v. 470; 4/, ttirliaminu^ 470 
Musk, 500; I)(‘i‘r, 12, 1 5, 290 ; Kauiifuruo, 
15S ; <)v, 527 
Musquash, 177 

45.A ; ALjohnu 455 : M, 

455 ; M, fnfhou’i/s ( 

436 ; 1/, IM/iint, 155 
Musli'lalua, 151 
.l///fv7. ,s; 51, 55 S 
MittfttuH, 155 ; .1/. 455 

I 179 ; M. 179 *, hkaU*- 

tun uf, 180 
MyliMhaitiOjus 179 
M 4.S9 

47H ; J/. AutouUH^ 478 
Mjftuftih'y 518 
M)f*unn’i>ha, 109 
489 

Afffitsfttfv/iSt 481 
51 H 

.l///f..i*//.v, 470 ; .1/. ///m, 4/0 
.Uift'mtYtttiHs, 151 ; aM, /tHrinfus^ 165 
.U,vrwn*’»7*A.f</r/, 100 ; .1/, 166 ; 

Hktill uf, 167. 168 ; hiunl nf, 169 , 
v« rJ«4»ra«‘ uf, 163 
Mj riiHM'upliagnlm*, 100 
555 r. 

. 3/y 529 

i Hrtil luiluO Wnllnhy, 154 
. NiUN, 1 1 

108 

40 1 

Nrtrwliiil, 575 ; “horn” uf, 49 
509 

150; X. 451 , .V. rq/9, 

630. 151 
I XitUtht 529 
N'litlvv, lUmr, 142; t*ul, 152 
I AVr*|*#<*Al4///#U/f, Ifl) n. 

510 

Xf^Aitjntrt 51 H ; X. thyfntM^ 520 
AVr/iiai#/'*, 480 
XrhmifAi IHH 

AV/«»/im, 480 

AVmuiv7uirtf//«, 520 ; A*. $36 ; X, 

f/ofttf, 327 

XrtifHihtfmt, 501 ; *V. 502 

AVu/i/Ar-/', 47m ; «V. 178 

Nfugmui, 85 

AVm;«/vi<<, 574 : A*. /»/u.tv*f*n«/VA*4, 57 1 

' AVu/«*//<«/*»i/ 181 

AVi*fi#«#*r, 480 
AW /•/*#/«< 510 

A*mw/..*i, 215 
AVvh4*u#, 172 

AV'iuii I/I hn if 520 

AV^ftyiiMt riM, 555 ; A\ ./ai/m//,-*, 555 
Nuw Xiailiin.l, nhmuiia^ uf li'no'.triHl inutn* 
' innis Irutn, 85 
Nil«ai. 510 

XtmmrttAf 401 ; ,V, 4(»1 


* 
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I^octiho, ^30 ; xV Uporiiius, 530 
Nomartlftra, 186 f. 

Nothocyon, 415 
^ JSfotwmySy 480 
Notiosoiex, 518 
Notogaea, 85 
Notopteris, 526 
Notoryctes typhlops, 159 
Notoryctidae, 158 » , ^ 

Nototheriimj 148 ; N. mitchellii 148 , 
^ skull of, 148 

Nyctereutes, 414 ; S. procyoiurleSy 416 
Nycteridae, 527 

NycteriSj 528 ; X. jwomiica, 528 
Nycticelnis, 545 ; y. tardigrccduSi 646 ; 

foot of, 637 
NycticejiLS^ 530 
NyctmomiLS^ 531 
NyctypithecuSi 560 
NyctophUv^f ^29 

Ocapia johnstonij 305 

Oceanic islands, mammalian fauna of, 81 

Ocelot, 398, 399 

Ochotona, 505 

Octodon, 487 ; 0. degxis^ 487 
Octodontidae, 487 
OddbaenxiSf 451 

Odontoceti, 362 f. ; fossil forms of, 383 
OgrrmJmmSf 453 
Okapi, 305 

OxTmatophocay 453 ; 0. rossiy 453 
Onohippidiumy 247 n. 

Onychodecies, 193 ; 0. tissonensisy 193 
Onychogaley 134 
Onyohomys, 479 
OpolemuT, 544 

Opossum, 155 ; Thick-tailed, 166 , Vir- 
ginian, 155 

Orang Utan, 680, 681, 682, 683, 687, 689 
Orca, 375 , 0. gladmtory 341, 375 
OrceUa, 376 ; 0. br&ovrostnsy 376 ; 0. 

fiit,imnaUSy 376 
OrdnoomjSy 475 
Oreodoxiy 330 
Oreodontidae, 330 
Oreopithems bamboUi, 569 
Oreotragm saltator, 310 
OnaSy 316 ; 0. canna, 316 ; 0. hmig- 
stoniiy 316 
Ornithodelphia, 106 
Ornithorli 3 mcludae, 112 
Oi'mthorhynchxiSy 112 ; 0. amtinus, 112 ; 

skoulder girdle of, 34 , skeleton of, 114 
OrohippxLSy 248 
Orycteropodidae, 187 

Oryct&ropuBy 187 , teeth of, 188 , 0. 

aethiopicusy 188 ; 0. capensisy 187 ; 0. 
gmudryiy 188 

Oryxy 314 ; 0. leatriXy 314 ; 0. 

315 ; 0. UucoryXy 314 
Oryzomys, 480 


OxyzorycteSy 513 

Otaritty 451 ; 0. gillespieiy 451 ; 0. hookeriy 
451 , 0. yxfhatoLy 448 ; 0 mgrescenSy 
451 ; 0 pusilla, 460 ; 0. ursinay 451 
Otarhdae, 450 

Otocyony 415 ; 0. megalotxs, 415 

Otomysy 475 ; 0. xtxiisulcatxis, 475 

Otonycteris, 529 

Otter, 441 , Sea, 439 

Ouakari Monkey, 560 , Eed-faced, 660 

Oxtlodoxi grayiy 380 

Ounce, 396 

OmehiOy 310 

Ova, 71 ; of Monotremes, ^72 
Ovanes, 70 
Omhos moscliatus, 327 
Oviduct, 73 , of Marsupials, 74 
OviSy 321 ; 0 Uanfordi, 323 ; 0. hurrhely 
322 ; 0. viojitanay 322 ; 0. mmimoniy 
324 ; 0. nalmrciy 324 ;• 0. ophiohy 322 , 
0 poliy 321 ; 0. tragelaphusy 323 , 0. 
xngneiy 321 
Oxen, 317 
OouymycteruSy 480 

Paca, 493 

Pachynolophus, 248 

Pachyx ticosy 213 

PachyuromySy 475 

Palaeochoey usy 280 

Palaeoen)iacex{.Sy 510 

Palaeomotis, molar teeth of, 66 

Palaeosyopsy 266 

PalaeotraguSy 306 

Palate, 61 

Palm Civet, 407 

Pancreas, 64 

Panda, 431 

Pangolin y 188 

Pangolin gigantesque, 211 

PimoclitMiSy 185 

Panther, 395 

PantholopSy 311 

PantolanxbdcLy 206 ; P. hathmodoriy 207 ; 

bkull of, 206 
Pantolestidae, 328 

Pamdoxurnsy 407 ; P. grayi, 407 ,* P, 
mgeVy 407 

PatnofdiSy 449, 456 
Peccary, 278 
Pecora, 290 f. 

Pectvmiory 490 ; P. speikiiy 491 
Pectoral girdle, 35 
Pedetesy 486 ; P. caffevy 486 
Pedetidae, 486 

X*elea, 311 ; P. capreolusy 811 

PeltepMUiSy 186 

Peludo, 177 

Pelvis, 41 

PeroLceras, 262 

PeragaUy 156 ; P. lagotiSy 157 
PerameUSy 158 
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Peramelidae, 166 
Peramis, 99 
Peramys^ 156 
Pcrascalops, 518 

Periptyclius, 204 ; P. rhaldodotii 205 
Penssodactyla, 235 f. 

PerodicticuSt 547 

Perodipus, 484 

Perogmthns, 484 

Peromyscus, 479 

Petaurotdes, 142 

PctanriiSj 141 . P. bt'emcepSi 142 

PetrodmmiSf 516 , P. tetmdactylvs^ 516 

Pctrogcde, 134 ; P, penicillcLta^ 134 , P. 

xantliopiis^ 134 
Pctroinys, 488 

Pliacochoerus, 277 , P. aethiopiciiSt 277 ; 

P. africanus, 277 

PhalmgeVi 140 ; P. maculatus, 140 
Phalanger, 138 ; Fljnng, 141 ; Striped, 
141 , King-tailed, 141 
Plialangeridae, 138 
Pludangista vulpina^ 140 
Phascolarctos anerem, 142, 143 
P}ui$dohgcd£f 153 ; P. Virginia, 153 
P/umoloviys, 144; skull of, 145; P. 
laUfrons, 145; P. mUchcIh, 145; P 
nrsiHUS, 145 ; P.woiuhd, 144 
PJmcolonus, 148 

PimcolotJienum, 99 ; P. hicldamh, 99 
Pkatagin, 188 

Phenmodns, 202; P. priinaevus, skele- 
ton of, 196 ; molar teeth of, 66 
PJfenacomys, 479 
l^hlaeomys, 473 

Phoca, 452 ; P. groenlandica, 452 ; P. 
Mspida, 452; P. vitulim, 462, skeleton 
of, 447 

Phocaena, 374 , P. communis, ZH , P^ \ 
dallii, 374 ; P. spinipcmiis, 374 ; P, 
tuherciilifera, 342 
Phocidae, 452 
Pholidotus, 188 
Phyllorhma, 627 
Phyllostoinatidae, 531 
Phyllotis, 480 

Physiier, 363 ; P. macroceplialus, 363 ; 

P 366 
Physeteridae, 362 
Physodon, 383 
Pichy-ciego, 176 

Pig, 275 , sternum of, 32 , foot of, 199 ; 
solid-hoofed, 270 

Pikii, 505 
Pinnipedia, 446 f. 

PitJtccanihropus erectus, 584 
J*Uhcchims,i7Z 

Piihccia, 562 ; P. alhinasa, 561 ; P. 

cheiropotes^ 562 ; P. satanas, 562 
Placenta, 125 
Plagmdax, 99 
Phtgiodontia, 489 


Plcdacantliomys^ 471 ; P. lasiiqus, 471 

Plataiusta, 380 ; P. gangkica ^^1 

Platanistidae, 380 

Plcdycercomys, 486 

Platypus, 113 

Platyrrhmes, 555, 556 

Plecotvs, 529 , P. auntxis, 529 

Plesimneryx, 329 

Phopitheciis, j 

Poebrothenum^ 288 ; P. labiatum, foot of, 
197 ; P. wilsoni, skull of, 288 
Poedlogale, 437 ; P. albinucha, 437 ^ 

Poephagus grunmens , see Pus gnmniens 
Pogonodon, 401 
Poiana, 407 
Polecat, 436 
Polydadus, 301 
Polyprotodontia, 149 f. 

Pontoporia, 382 ; P. hlainvillii, 382 
Poreula salvania, 276 , 

Porcupine, 499, 500 ; Tree, 498 ; Brush- 
tailed, 501 
Porpoise, 374 
Potamochoencs, 278 
Potamogale, 613 ; P. velox, 513 
Potamogalidae, 513 
Potoroinae, 131, 137 
Potoroiis, 138 
Potto, 647 

Pouch , see Marsupium 
Prairie-dog, 465 
Ptaoptis, 178 
Prepollex, 41 
Pnmates, 633 f. 

Prhdon, 173, 179 ; P. giganteus, hand of 

176 

Prwnodon, 406 ; P. pardicolor, 406 
Priscodelphinics, 384 
Proaelurus, 401 
Prohoscidea, 216 f. 

Procawehcs, 289 ; P. angnstidens, 290 ; 

P. occidentalis, foot of, 197 
Procavia, 232 

Procyon, 427 ; P. cancrivorus, 427 ; P 
lotor, 427 ; P. nigripes, 427 
Procyonidae, 426 
; Prodelphimis, 377 

Proechidna, 111; P. bricijnii, 111; P. 

nigroacvleata, 111 
Pronghorn, 306 
PropaUidioplophorv^, 185 
; PropUhecus, 539 , P. coquereli, 540 ; P. 
verreau'xi, 540 

Prorastoma, 336 ; P. veronense, 337 
Prosqualodon, .384 
Proteles, 413 ; P. cristata, 413 
Protelothenum, 280 
^ Prothylacinus, 160 
I Protoceras, 284 
Protocexatidae, 284 
ProtocliTvacus, 553 
1 P'iotogonia, 204 
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Pfotohip^us, 249 
Protolabis, 289 
Protoreodon, 332 
Protorotherndae, 268 
Protorothenum, 26S» 

Protoselene, 205 
Prototheria, 105 f. 

Protylopiis, 287 ; P. petersom, feet of, 

197 

Protypotheriwn, 213 
PsaMinomys, 475 
Pseifdamphicyon^ 424 
PseiidochiruSi 141 

Pseudorca, 376 , P. crassidens, 376 ; P 
mervdimcdiSi 376 
Pseudorhynchocyoiij 516 
Psittacothenuin^ 191 ; P. miUifragum^ 
191 

Pteralopex, 526 , P. 526 

Pteromys, 466 , P cdborufus, 466 , P 
petaii,rista, 466 
Pteroneura hrasiliensis^ 441 
Pteropodidae, 524 

Pterop'iis, 524 , P. 524 ; P. fitsciis^ 
skull of, 624 , P. nicobari(yif,Sy 526 ; 
polwceplhaluSf 625 
Ptilocercus, 611 j P. Zom;/, 611 
Ptilodus, 101 
Pudua, 296 
Puma, 399 

PutoriiiSf 435 , P b)Ci$ihe7isis, 437 , P 
erininea, 436; P. foetidua {^Mmtela 
putomis), 436 ; P. hiberniciis, 437 , 
P. mdgaris, 437 

Pygmy, Hog, 276 , Eight Whale, 361 
Pyrotherium, 232 

Quagga, 244, 246 

Eahbit, 502 ; skull of, 603 , oviduct of, 
73 ; brain of, 77 
Eaccoon, 427 

Rangifer tarandus, 298, 299 
liaphiceros^ 310 
Basse, 406 

Eat, 472 ; -Kangaroo, 137 
Eatel, 437, 438 
Eed Deer, 293 
Eeed Buck, 311 
Eeindeer, 292, 298, 299 
Reithrodon, 480 
Reithrodontoinys, 480 
ReitJui osciurus imcrotiSj 464 
Eeproductive organs, 70 
Eespu-atory organs j see Lungs 
Rhachianectes, 357 ; Rh glaucus, 357 
PJixnoceros, 254 ; Rh Ucornis, 257, 268 ; 
Rh. indicus { =Rh. wucoxms), 266 , 
femur of, 43 ; Rh. lasiotis, 267 ; Rh. 
scMeierrmch^n, 258 ; Rh simus, 257 ; 
Rh. sondaicus, 256 ; Rh. suxnatremis^ 
256 ; hand of, 199 , Rh. tichoThimis^ 259 


Ehinoceros, White, 257 ; Black, 257 
Ehinocerotidae, 253 . 

Rhimgale, 410 n 
Rhmolophidae, 527 

Rhixwlophm, 527 ; Rh. ferncm egmmm^ 
527 ; Rh. hipposiderus^ , 527 
Rhinoxiyctens^ 527 
Rhinopithecus^ 569 
Rhinopomaf 530 
Rhipuloinys, 480 

Rhizomys, 482 ; Rh. hadms, 483 , Rh. 

pruinosus, 482 ; Rh smnatrensis, 482 
Rhyxichocyon^ 516 , Rh. chrysopygx^s^ 
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Rhynchogale^ 410 

RhyxichomySj 474 , Rh. soricmdes, 474 
Rhynchonyctens, 531 
Rhytvna., 338 

Ribs, 29; single - headed, * of Whales and 
Monotremes, 30 
Risso’s Dolphin, 375 
River Hog, Red, 278 
Roan Antelope, 314 

Rodentia, 458 f ; brain of, 461 , teeth of, 
459 

Roe Deer, 295 
Roxnerolagiis, 504 
Rorqual, 365 * 

Rummantia, 280 f:; stomach of, 281 f. 
Riipicdpmi 326 

Sable, 435 , Antelope, 313 
Saccoptet'y.Ci 531 
SaccostomxiSy 472 
Sacrum, 24 
Sagmatms, 376 
Saiga^ 311 ; S. tartaricat 311 
Saki monkey, 562 
Sahvary glands, 64 
Sainothermm, 306 ; S hoissiex'i, 306 
Sarcophxlus ursinxis, 161 , skull of, 149 
Scales, 9 ; of Aiioiualundae, 463 ; of 
Manidae, 188 
ScalopSf 518 
ScapasixiSj 518 
jScaptero7?iys, 480 
ScaptonyXf 518 
Scapula, 36 ; of Whales, 37 
JScelidothenum, 180 
ScMzodon, 488 

Schizotheriim, 211 p 

Sciuridae, 463 

Sciuropterm, 467 ; S. volucella, 467 
SciuruSf 463 , <S. castaxieiventris^ 464 ; S. 

laticmdatus, 611 , S. maximus, 464 
’ Sderopleuroj 179 ; JS. bruneti, 179 
Scotophilus, 529 
Rcotozous, 630 , S. dormen, 630 
Seal, 462 ; Bladder -nosed, 464 ; com- 
pared with Zeuglodonts, 386 ; Elephant, 
454 ; Bared, 450 ; Hooded, 458 
Sea-Lion, 450 ; see Otaria 
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Sealhkin, 9 
Sea Serpent, 36S 
Selenodont, 272 
Selenodontia, 280 

Semnn;pithmis, 568 , S. eJiteUus, 568 ; >S 
schistoLceus, 569 
Sewellel, 469 

iJheep, Barhary, Blauford’s, and other 
species of, 321 f. 

Shoulder girdle, 35 ; of Onuthorhynchus^ 
34 ; of Kchdua, 37 
Shrew, 518 , Elephant^, 515 
Siamang, 571 
Sibhald’s Rorqual, 2, 356 
Sigwodnotj 479 

Simia safyrus, 680, 681 , skeleton of, JS82 ; 

skull of, 683 , nest of, 583 
Siniiidae, 570 
Siviocyonf 423 
Siniplicidentata, 462 f 
Smg-siug Antelope, 310 
Sijdmeus, 479 
Sirenia, 333 f. 

^^LvatJiei LVm, 306 

Size, of Mammals, 2 , progressive secular 
increase in, 103 ; of Whales, 342 
Skull, 25 ; of Human embryo, 27 ; of adult, 
686 ; of Dog, 26, 29 1 comparison of, 
with that of Anouiodoiitia, 28 
Skunk, 439 

Sloth, 170; Ground-, 180 
Smihdov, 402 ; X neuyaevs, 402 

153 ; virginities 153 
Siiunthyss 486 

^Snni/sitis 188 

kiolniadon, 514 ; K cvhanuSs 514 
Soleuodontidae, 513 

518 ; <8. a'l2}'hnuSs 519 ; *S' mimitiis, 
519 ; <8, mlgaris, 519 
Soricidae, 518 
t^triculiis, 518 

Sofaiia, 378 ; >8. gadanm, 379 ; S. 
(mendfts 378 ; S. lentigimm, 379 ; 
;pallidas 382 ; S sinemiSs 378 ; S. teasziu 
378 

Souslik, 464 
Spalacidae, 482 

^^pctlaropnSs 487 ; S,poeppigis 487 
^Spuhfcntherium, 99 
HpaUitCs 482 ; S typhlm, 482 
Sparassodonta, 160 
Speke’s Antelope, 315 f. 

^peothoSs 423 
Sperm Whale, 363 
Spermaceti, 363 v » * 

SpmnophikiSs 464 ; S. iredecimhmatuSs 
.465 

Sphingurns, 498, 1^. 2 >rehcnsilis, 498 f. 
Spider Monkey, 668 
Si)my Anteater; see Echidna 
Springbok, 312 
EpurJodons 8B4 
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Squalodontidae, 384 
Squamata, 188 

Squirrel, 463 , Pygmy, 464 , Ground, 464 ; 

Flying, 466 
SteatomySs 473, 476 
StegodoHs 229 ; S. giniem, 229 
Steiiibok, 310 
Steller’s Sea-cow, 338 
EienOj 379 ; S 2^cr}ii{/er, 379 
Stenodelphi.^s 383 
Eteiwplesictis, 441 
Steno2iSs 545 
Eteno) hyncJnis, 453 
EtentoVs 558 
StereognathiiSs 99 

Sternum, 31 ; of Wbales, 32, 33, 362 , of 
Dugong, 33 
Stoat, 436 

Stomacb, 62 , of various mammals, 63 , 
of Whales, 347 

SUepisicermf 316; E imherhuss 316; 

kudu, 316 
Stylacodons 99 

Stylinodon, 193 ; E, cybndri/er, 193 , K 
mirus^ 193 
Styliuodontulae, 191 
Sublingua, 61 
Suidae, 275 

Euricatas ^10 ^ tetmdart2jl(tf 411 
/Sasy 275 ; S barhatus, 276 , E erymin- 
thins, 279 , S.sahania, 276 ; 3. serofa^ 
276 ; 3. sennacmensis, 275 , >8. ver- 
omcosns, 276 ; S, vittatns, 276 
Eynaptomys, 479 
Synetheres, 498 

Synofus, 529 ; 3. haihastelluB, 622, 529 
3ystemodon, 250 

Tachyoryetes, 483 

Talpa, 517 ; T (rimpaea, 517 

Talpidae, 516 

Tamandua, 167 ; sternum of, 168 

Tamorin, 556 

Tamms, 464 

Tapihozovs, 531 

Tapir, 11 

Tapiridae, 250 

Tapirm, 250 ; T. hmrdi, 251 ; T. dovri, 
251 ; T, emadorcnm, 251 n. ; T. indims, 
252 ; T lencogenys, 251 n. , T. vonhm, 
251 , T terrestr%b, 261 
Tarsiidae, 550 
Tar&ipedmae, 140, 145 
Tarsipes, 145 

Tarsius, 550 , T, spectnm, foot of, 661 
Tasmanian, Devil, 161 ; Wolf, 150 
Tatusia, 173 ; T novemcincta, 178 
Taurotragns oryx, 316 n. 

Tajudea, 438 
Tayra, 433 

Teeth, 43 ; minute structure of, 44 ; 
development of, 62 ; bracbyodout (with 
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short roots), 48 ; bunodont, 272 ; 
diphyodont, 51 ; heterodont, 47 ; homo- 
dont, 47 ; hypselodont (with loug roots), 
48 , lophodont, 51 , monophyodont, 
53 ; selenodont, 272 
Teiedii, 433 

TeleoceraSj 259 n. ; T.fossiger^ 261 
Tehnatothermmy 267 ; jT. comutum^ 
267 

Temperature of Monotremata, 112 
Tenrec, 511 
Testes, 75 
TetraceroSy 310 
Tetraprotodo7h, 274 
Thalcmarctos, 443 
Theropitiucusy 566 
Thoatheriuviy 268 
ThomomySy 483 

ThrinacoduSy 489 ; T. albicauda, 489 
ThrynomySy 489 ; T, mindemictnusy 489 
TJiylacmiLSy 150 ; T. cymoephcduSy skull 
of, 150 

Thylacoleoy 147 , T. carru/eXy skull of, 

147 

Thyropteray 529 
Tiger, 394 
Tillodoutia, 506 f. 

Tillotk&numy 507 ; T fodienSy 507 ; skull 
of, 507 
TlnoceraSy 210 
TitanopSy 264 
Titanotheriidae, 264 

Titanothenumy 264 ; T, coloradense, 264 ; 
T, elatimi, 266 ; T Mocerci^Sy 264 ; T 
platycerasy 265, 266 ; T, ramoswn, 266 , 
T. trigonoc&raSy 266 

Tolypeutes, 173 ; T. tncmctuSy 176, 

177 

Tomhthermm, 552 
Tongue, 61 
Toxodoriy 214 
Toxodontia, 214 f. 

TmgelaphiiSy 315 ; T. groduSy 316 ; T, 
spekiiy 316 ; T, sylmt%C'ii8, 316 
Tragulidae, 282 
Tragulina, 281 

TraguCuSy 282 ; T, memiimay 282 ; T. 

napUy 283 ; jT. stanleyanusy 283 
Tree- Porcupines, 498 ; Kangaroos, 136 
TriaenopSy 527 
Tricheohidae, 451 
TnGhechi(>Sy 451 
Tnchomysy 488 

TrichositruSy 140 ; T. vulpecula, 140 
Tricky Sy 501 ; T, hpiirdy 501 
TncliSy 149 ; T, oscillmsy 149 
Triconodony 99 
Trituberculata, 99 
Trituberculy, definition of, 56 
Tntylodony 98 

Troglodytesy 576 ; T. avhryU 579 ; T 
kooloQdmmbciy 579 ; T, aamgeU 576 


T'lugonthermin, 469 
Tubulidentata, 186. 

Tuco-tuco, 488 

TupaiOy 511 ; T. "belangeriy 511 ; T. 

tancHy 511 

Tupaiidae, 511 

TursiOy 379 ; T. horealiSy 380 , T. peroniiy 
380 

Tiirsiopsy 379 , T, abimlaiiiy 379 ; T, 
tursiOy 379 
Tusks, 49 
Tylomysy 480 
Tylopoda, 285 f. 

TyphlomySy 471 
Typothena, 212 f. 

Typotherium, 213 

Virdanjony 424 
Uintathenim.y 210 
Unau, 170, 171 
Ungulata, 195 f. 

Urinary organs, 68 
Uroniys, 473 

Uropsilusy 518^ 

VrotrichuSy 518 
Ursidae, 442 
Urson, ,498 

VrsHSy 442 ; U, arctos, 442 ; U. fossilisy 
442 : U malayanusy 443 ; U. ormtusy 
443 ; U. pruinosiiSy 443 , XI. spelaeus, 
442, 444 , U. tibetcmusy 442 
Urus, 321 

Vampire, 532 

VcmpyniSy 531 , F. spectnmiy 581 
VanddeuTuiy 473 
Vansire, 404 

Veins, 67 ; anterior abdominal, in Mchidnay 
68 

Vena cava, double m Elephants, 68 
Vertebrae, 19 ; cervical, 21, 22 , dorsal, 
20, 23 , lumbar, 20, 23 ; caudal, 24 
VeapertiliOy 529 ; V. murinusy 529 
Vespertiliomdae, 528 
VespenigOy 528 ; V. discoloty 528 ; V. 
leiaUriy 528 ; V. noctulay 528 ; V. 
pipistrelhiSy 528 ; V. acrotinuSy 528 
Vicuna, 286 
Viahnuthenimy 306 
Vivcrray 405 ; V. cmttoiy 406 
Viverriaulay 406 
Viverridae, 403 
Vizcacha, 497 
Vole, 477 

Vulpine Phalauger, 140 

Wallaby, 129 ; skeleton of, 130 ; Nail- 
tailed, 134 
Walrus, 451 
Wapiti, 292 
Wart Hog, 277 
Waterbuck, 310 
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Water Chevrotain, 283 
Weasel, 437 
Whalebone, 364 
Whalebone Whales, 354 
Whales, 339 ; hunting of, 360 
White Whale, 372 
Wild Boar of Europe, 276 
Wild Cat of Europe, 399 
Wisent, 318 
Wolf, 420 

Wombat, 144 , skull of, 145 
Wrist, 40 , tactile hairs of, 10 

Xenarthra, 166 f. 

Xenomys, 480 

XenuTuSf 173, 178 , X. unicinctus, 178 
Xeromys, 474 
Xerus, 464 
Xijphodon, 329 


Xiphodontidae, 329 
Xiphodontotheriumi 330 

Yak, 320 
Yapock, 156 

Zaglosms^ 111 n. 

Zamicmis, 184 
ZapiLS, 486 
Zan'hachiSi 384 

Zebra, 244 ; BurchelVs, 245 ; Common, 
244 , Grevy's, 244 
Zenkerella, 463 n. 

Zeuglodo7i, 384 
Zeuglodontidae, 384 

Ziphius, 367, 370 , Z. cavirostns^ 370 ; 

Z. novae zdandiae, 370 
Zoological yegions, 84 
Zonlla, 438 


THE END 
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